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HE vaſt progreſt, and uſeful as well as plea» - 
ſant diſcoveries, which have been already 


in natural ſciences, may be a plea for ſay- 
ing; pointing out more would be ſuperfluous, and 
only tend to run us overmuch into fits of idle 128 
culation, and fields of trifling novelty. 


uch . however, will appear pre- 
mature, and not well founded, when we conſider 
how nature daily lays open, to every mind that is 


diſpoſed to explore her minutely, objedts and 
fcenes, which are at leaſt new to it ; and that may 


ſerve as freſh ſources for perpetual obſervations, 


without being able at laſt, after every endeavour, to 
trace her but imperfectly, either in the extent of | 


her exiſtence, or the diffuſiveneſs of her 9 
ions and . anch 


| In 11 ages, philaophical = it is true, 


9. 


may be ſaid to have perplexed, not leſs than en - 
larged, the contemplative mind; whoſe feelings 
were never regaled ſo opportunely by them as by 
the ſuperficial ſurvey of a flower-garden, or the 
ſweet performance of a fine piece of muſic; it be- 


ing continually obliged, not only to check and 


modify its own emotions and ſallies, but likewiſe 
keep guard, nay, ſometimes wage war againſhvhi 
unprovoked cavils, and cynic attacks 'of others. 


. - 
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Hence, the fame and credit of natural theories, 


particularly, came to be evermore in a fluctuating 


ſtate, ſometimes riſing and at other times falling 
in eſtimation, like the movements of a balance, in 
proportion to the number of admirers and abet- 
tors, that each of them chanced to catch; and 
this has been the fate of theories; from the dawn of 


ſyſtemizing down to the preſent day. A ſyſtem, 
indeed, often became ſtationary for many hun- 
dred years together; the moſt eminent one, that 


now afligns principles to aſtronomy and certain 
other branches of natural philoſophy, and Which | 
is held, almoſt univerſally, at preſent, in the re- 
pute of a ſtandard, is of a very late date; the 


- 


* 
* 


time, ſince people began to ſooth theraſclves 3 into 
an implicit acquieſcence in it, has not yet a- | 
mounted to one century. 


This ſcheme, for ſome time paſt, threw a veil 
over every other, that had been propoſed or ſet 
on foot before, and its ſtamp the maſs of writers, 
reluctant to alter hardly a fingle device, have 20 


prided to make uſe of ſince its firſt appearance in 
the Newtonian garb. But let us conſider, that the 


leſſons and doctrine of ſome men, even of blazing 


parts and attainments, may not unfitly be com- 


pared to flowers, that have a ſet time wherein 
they flouriſh and excel others, and a ſtated period 
in which they fail and fade. 


2 Experience, in any long courſe of years, will 
make mankind acquainted with numþerleſs ap- 
pearances and ſecrets in nature, which their pre- 
deceſſors were ignorant of, and that no ſtrength 
of genius could divine. Notwithſtanding, tenets 
neither wanting excellence nor merit, though an- 
tique, may be obſerved on the one hand verging 


faſt into oblivion, being deleted by time or de- 


B 2 


ferted through prejudice; while others again, un- 
worthy to be called any thing elſe but mere ca- 
ſual thoughts, are flaſhing abroad in their _—_ 
under the ſhow of new diſcoveries. 


The world, in its ſcenic appearances and inci- 
dences, is not unlike a wheel continually. revol- 
ing, upon which human things and concerns riſe 
and fall; every thing under the ſun is fubject to 
mutability, and there is none ſo tranſient and 


- changeable as the thoughts and ideas of man. The 


Political acts and ſtatutes, the manners and cuf- 
i toms, the faſhions and forms, with which a coun- 

try is enamoured and captivated in one century, 
become not only ſeemingly full of defects and un- 
faſhionable, but perhaps odious, until their very 
traces are almoſt obliterated in the next. To us, 
the aſpect of the whole animate and inanimate 
creation is varniſhed with newneſs, and recipro- 
cally we wear new faces to them: therefor, ca- 
ſual notions concerning the eſtabliſhment of the 
univerſe muſt invariably ſpring and decay with 
every generation, and in turns be warmed: or 
chilled again by the hand of time. Indeed, it 


E. 


plainly appears to be the deſign of the univerſal 

Ruler of the world, in all his diſpenſations to- 
Wards the human race, to mix light with dark- 
neſs, evidence with uncertainty, and knowledge 
with ignorance; thus, man is left in a ſtate of 
conjecture and partial information. We tread in 
the ſphere of life, likely in many reſpects, as if it 
were within what people call an enchanted circle, - 
where things are ſhown in an incomprehenſible 
and feigned light. The nakedneſs of the univerſe 
is maſked, and we fee at preſent but dimly as 
| * a glaſs, 


Some obſerve, that, to ſuppoſe there are but this 
one earth and yon one ſun in exiſtence, would 
be entertaining a poor and diminutive opinion 
only of the Creator's creative power. In reply 
to this, it is granted there may be infinite other 
ſchemes of creation, and why not ? But in fact, 
no one of them ever yet became the object of any 
one faculty or ſenſe of ours, unleſs i in the ſhape 
of a phantom to the imagination; the word or 
ching univerſe, therefor, ſhould not be conceived 


in a greater latitude of meaning, neither expreſſive 
| B 3 : 


foo curious. 


14 4 
nor deſcriptive of more bodies than are uſually 
underſtood to be ſituated within the limits of that 
ſphere, commonly called the ſolar ſyſtem; if the 
1magination-department of the mind extends be- 
yond thoſe bounds, it may be challenged for treſ- 
paſſing its own precincts and juriſdiction. It ap- 
| pears far more agreeable to the impenetrable my- 
ſeries of wiſe Providence in other reſpects, as well 
as to the ceconomy and plan of humanity in ge- 
neral, to reſerve any eccentric works, there may 
be co-exiſting, detached and concealed from our 
view. How vain would it ſeem in the ſhell-ani- 
mal, or even in the prone quadruped, to attempt 
ſtretching their viſion beyond thoſe lines originally 
marked out by the hand of nature to them? As 
well, in defiance to our ſpeculative curioſity and 
_ reſtleſs propenſity towards the marvellous, the 
contemplative faculty of the human mind, like 
the eye, has it ſenſible horizon. N 


—— 


"Ip = 


+ Philoſophy, ſays Fontenelle, #s founded 5 pon "theſe two 
propoſitions, 1, That we are too ſhort Sghted. 2. That we are 


— 


CIA 
The wonderful, not to ſay the fibulous, com- 
plexion of philoſophy in our days, regarding the 
wor diy ſyſtem, juſtifies an obſervation made by Lord 
Bacon, namely, that an opinion of plenty is one 
of the principal cauſes of want. Mankind do not 
at preſent aſſuredly know, whether thy are flying & 
upon the back of the world, ſo to ſpeak, through 
the boundleſs regions of abſolute ſpace, with 
greater ſpeed than the ſwifteſt bird of the air, and 
in 2 quicker career if poſſible than that of light- 
ning itſelf, or whether they ſtand ſtill on immoy- 


able ground. Nay, the learned inquiries of 
| paſt ages cannot determine, whether this globe of 
ours be the centre, or a paltry ſpot ſituated out- 
wards and towards the extremity, or if it is the 
primary object, or only a ſecondary one, in the vi- 
ſible ſyſtem of nature. f How hard and almoſt 
impoſſible muſt the buſineſs be, to attempt un- ; 
folding and adjuſting problems and doubts ſo 
extremely contradictory and fo long unſettled! 


— 
I This made Archimedes of Syracuſe to ſay, let me have but 
7 place to land upon, and I will turn the world which way I 


16 


| The ſpacious volume of nature is ſpread equally 
| open and diſplayed to all, and we may ſay in this 
' country, that our lot is fortunately to live under 
Bs: government and police, where learning is un- 
fettered, being neither confined into the abſtruſe 
ſores of a few cloſets and libraries, nor cooped 
up within the doors of inacceſſible convents and 
Palaces. Every one has 4 right to inveſtigate the 
conſtitution, and purpoſe, of thoſe ſenſible objects 
and phenomena which preſent themſelves around; 
but in order to accompliſh this, he ſhould endea · 
vour to be firſt diveſted of the bias and ſpirit of 
pre. judging, that are too frequently obſerved re- | 
tarding the exertions of pure and ſound. reaſon, 
and ſtanding as mounds in the way of viewing 
nature in her true colours. | 


People are apt to meaſure every thing by their 
own favourite ways of thinking, and creep into | 
the ſame miſtake with ſome painters, who incon- 
ſiderately are wedded to their own tints, or the 

manner of their maſters, and when once ſuch a ha - 
bit is rooted in them, they delineate nature not as 
ſhe really is, but as they are in uſe to paint her. 


WE 

The deſtraction of zealotiſm and bigotry, always 
fo baneful and ſubverſive to true ſcience, would 
be of univerſal fervice; and more eſpecially to 
them, whoſe habitual faſhion is to form opinions 
ſuperficially and according to mere uſage. There 
is 'occafion for the curb as much as for-the ſpur; 
why, we ate by nd means ſervilely to give way 

to the 16ofe muſing of a Greet, to the bold affer- 
tions of 2 Pole, nor to the geometrical laws of a 
celebrated Eugliſuman, further than their princi- 
ples are competent, and ſufficient to dictate to our 
own reaſon and eye · ligt, or may ſeen qualified by 
ſeripture. Theſe ate, by far, the belt and moſt 
ſure criterions in the world to aſcertain the truth 


of every thing as well as theories; ideal faith, or 
2 bare and implicit belief of any kind, is, both in 
perſpicuity and force, very inadequate to the evi- 
denceof our organical ſenſes, the pure teſtimony of 
| revelation, or the concluſive light of reaſon. 


The infinite I and comforts, which 
every member derives from civil ſociety, ſhould 
induce him in a difintereſted manner, and ſo far 
as his abilities allow, to contribute to the public 


| tw) 


knowledge and good. On the other hand, the 
benevolent and ſocial exertion of a private perſon 


towards an object of ſuch general moment, though 


6 merits 2,4 bee ee 
n 9 | | * 
The Aer of * fallawing piece is conſcious 
of his -own. inability, to effe& any thing equal to 
the ſubſtantial juſtice which the ſubject he treats 
of would require. His theme is ſo. intricate and 
1 ſuch magnitude, that he often wiſlied it had be- 
come the exerciſe of another, who might honeſtly 
pretend to ſuperiour talents, and boaſt of a life 
bleſſed with more leiſure and literary opportuni- 
ties. 7175 
. During his younger years, he confeſſes to have 
been a paſſive dupe to many ſpecious theories in 
aſtronomy, that might have been rather cal- 
led demagogue opinions; which, when he began 
in earneſt to canvaſs and ſift, he found much dif. 
ficulty to be reconciled with, except when his 
faculties and ſenſes were previouſly lulled a ſleep. 


This ceremony was attended with too much ſelf- 


denial and reſtraint at any rate, but ſo ſoon as he 


. 


2dverted, that ſcripture countenanced; and even 
taught, the ſame which reaſon &c. ſuggeſted over 
and over again; thenceforth, he began to indulge 


the thought of publiſhing a fewobſervations reſpect· 
ing ſome confutable notions that ſtartled him not 
a little. 

The examination of the frame of nature, ſo far 
28 it is viſible and palpable to man, it is eaſy to 


conceive, muſt form the moſt extenſive branch of 


human knowledge; there, many difficulties may 
be expected to ariſe, however decerptive the ſur- 
vey may be. The evidence of our directive power 
reaſon and the ſtrength of analogy are not, how- 
ever, to be rejected in ſuch caſes, becauſe the com- 
paſs of our preſent ſtate allows us to know only 
in part. 


* 


Things may be conſidered the objects either of our 4 


mental powers or external ſenſes; ſoon as the lat- 
ter ceaſe to detect and comprehend what is paſſing 
in nature, then the mind takes up the buſineſs, 
and, by its conceptions, endeavours to dilcoyer 


what cannot be diſcerned or diſtioguiſhed by the 


L 20 J 
ſenſes, that "is to tay, what may be the cauſe, 
immediate influence; and end of every phenome 
non; by this mean, the mind, again, combines. 
| thee accuracy of obſervation with the ſagacity of 
Experience and rigour of argument. | 


That, which is comprehended by any affection 
produced in the organs of ſenſe, is accordingly 
tetmed ſenſe, and if not plucked away by reaſon, 
feiencez this is a firm, ſtable and immutable com- 
prehenſion, becauſe reaſon is in concert; whereas 
on the contrary, opinion is but an infirm and in- 
zecurate aſſent, or a blind and ſubmiſſive belief. 
Therefor, ſcience, among the learned, is to be con · 
fidered only opinion, on the fide of the illiterate and 


9 The arguments propoſed in the following tracts, 


wo account for the ſuſpenſion and equilibration of 
= | the earth in the centre of the expanded univerſe, 


* | have taken their rife from the Moſaic inſtruction 
E 8 | in regard to the diviſion of the waters, when ih 
. weir primitive and chaotic ſtate; likewiſe, from 
7 tte mention made by David of the floods above 


— — 


8 * 4 

the heavens, whoſe fluices or windows were 

thrown open to expedite the cataftrophe of the un- 

fortunate eaſtern world, in the days of Mah; 
and eſpecially, from the knowledge mankind have 


arrived at now, concerning the mechaniſm and 
' univerſal power, which the electric fluid poſſeſſos 
and preſerves throughout the whole ſyſtem of na- 
ture. Without recourſe to ſophiſtry in order to 
diſarm the more intelligent, or without the ſmal- 
leſt deſign to decoy the weak and credulous, the 
author hopes to clear the way at leaſt fo far to | 
Wards the re-eſtabliſhment of the old perſuaſion, 
that the earth is at reſt: + while he contends, that | 
the intention and purpoſe of its creation, together 
with that of every other object ſituated within the 
limits and boundary of human viſion, was for 
the accommodation and conveniency of man a- 


— 


+ I there any thing whereef it may be ſaid, ſee, this is mw? 
It hath been already of old time, which was before us, ſays $0- 
.  Jomon, ; : 


_ 
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lone, + and particularly, that the greater and ſmal · 
ler luminaries, which we behold regularly and 
permanently ſwiming as it were through the ſky, 
are no more than fractional parts of our ſcheme. 
Man, ſays Plato, is the great chain that ties the 
world together; his rank is obviouſly ſupreme in 
the broad ſcale of created things, he is the chief 
of a whole ſeemingly in deſign and application ſub- 
ſervient to him. All things live for man, ſays _ 
— divine and Joes Milton. | 


— : — T 


1 Were are ſome, ſays F ontenelle, not unlike the Athenian 
ideot, who fancied that all the ſhips which entered the port of Py- 
rear belonged to himſelf. In defence of this ideatiſm it may be 
urged; provided, the importing and exporting ſhipping in the 
Pyrean trade were conſidered in the light of floating-/lotes, be- 
longing to that town of which the ideot avas a citizen, conſequently, 
| a connection might be traced between them. Whereas, if he had. 


ſuppoſed every ſhip he ſaw to be a town like Pyrerc1. in that caſe, 
bis whim would _ more CO and OR 


1 Should a F308 "Jl perſon, after receiving a revecghls 2 
norary-title with an annuity of 10001. a year from a Prince, be- 
come 


BM 


It is attempted by the author to explain, in a 

ſimple but probable manner, how we can account 
for the returns and variations of the ſeaſons, with- 

out being obliged to imagine, that the earth is 

whirled round the ſun, or he round the earth; 

yearly in the curves of conic ſections, or any o- 

ther zig-zag courſe whatever. Thoſe viciſſitudes, 

as appears to him, do recur rather in conſequence 

of the ſun's moving daily in an oblique and ſpiral 

direction round the earth his centre. How 

this eſcaped the notice of others is a little ſurpriſ- 

ing! However novel the idea may ſeem, yet the > 

ſcheme, in the meagre ſhape it is here ſet forth, 

is far leſs chimerical, and clogged with fewer diffi- 

culties, than any other heard of hitherto at leaſt 

by him. 


If theſe hypotheſes and diſquiſtions ann. how- 


3 


come ſelfifh and vain or grateful and humble, in ene of 
ſuch a bandſome donation ? 

The ſolution of this queſtion requires little exertion of thought, 
and its faint analogy to the bleſſings of human life may preclude 
a very common and ſneering remark, made here upon 3 
or, as Pope ſays, the * of man. 


11 


nn be attacked 
with the aſperity of cenſure; in that event, may 
' candour craſh virulence at giving a rub to one, 
who puts himſelf in the hands ef chance, on his 
firſt journey: and, perhaps, in an impaffable road. 
Their propoſer owns fallability in common with 


others, though he can never bring himſelf the 


length of feconding the man, whoſe outcry is; 


ſooner mighteſt thou increaſe the ſplendour of the 


fun by a lighted taper, or add to the thunder by 
_ thy voice, than bring conviction into my mind, 


that Copernicus and Sir Iſaac Newton could miſap- 
prehend, or poſſibly ſupport any vulnerable theory. 


- What has been, from time to time, wrote upon 
the ſubject of electricity is very extenſive. Every 


branch of ſcience, during its rudimental ſtate, un- 
dergoes wonderful agitations and diſtortions. E- 


lectricity was, for a long time, the favourite child 


of curioſity, which it held out to ſcepticiſm; the 


theme has been ſo warmly purſued, that, by the 
aſſiduity of ſeveral ingenious perſons of the pre- 
ſent age, in different countries, as well as by many 
fortuitous incidents, what was long ago, and fill 
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is called the electric fluid, is now. clearly proved 
and demonſtrated, to be no other matter than the 
true element of fife, ſpecifically inſtanced in the 
well known phenomenon, gf lightning. This ele- 
| ment remains for the moſt part in a latent ſtate; 
whenever it is diſengaged from the other elements, 
from any violent agitation thereof, it becomes then 
viſible, and has the appearance of a lambent fiery- 
fluid. Hence, the ſubſtance in queſtion ſhould, in 
ſtriter and more ſcientific language, betermed the 
fery-fluid, and not the fluid of amber; it might 
be named the glaſs, or the filk fluid, with the 
ſame propriety as the electric. 


After all that has been ſaid, by different na- 
turaliſts, in regard to the definition of elements, 
we may conſider the earthly-ſolid, the watery, the 
airy, and the fery-Puids to be the ſole four ſpe- 
cies of matter or ingredients, which conſtitute 
"the frame of nature. The laſt mentioned element 
is incomparably the moſt ſubtile and active, and is 
regarded in natural philoſophy, at preſent, as the 
chief mover and prime agent among ſecond cauſes, 


or the only material ſource and main ſpring of 
C 
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phyſical action. It is, indeed, ſo much blended and 
enveloped with its fellow- elements, that it is only 
under certain circumſtances it manifeſts ĩtſelf to 
us, that is to ſay, when an extraordinary motion 
| is excited by any mean in greater or leſs zones, 
| or ſpaces, of it. Thus, by ftriking or rubbing 
2H ſmartly two hard ſtones, if extremely dry and clean, 
= upon one another, or by the friction of two pieces 
of dry wood, + cloſely over the conductor, or wire, 
of a ſmall Leyden-vial, a perſon, by ſkilful ma- 
nagement, can charge the vial with the fire ſo pro- 
duced, and afterwards perform every electric ex- 
periment ceteris paribus, or exhibit every pheno- 


| | menon in electricity, with which people have been 
| "NS in uſe to amuſe themſelves fince the days of Pro- 


metheus. 


The ſurcharge of aerial zones in a high electri- 
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+ In Kamtchatha, the inhabitants, in order to kindle fire, uſe 
# board of dry wood with round holes in the fides, and a ſmall 
round flick ; this they rub in one of the holes till it takes fire, and 
inflead of tinder they apply dry graſe, beat ſoft. + 


E . 

fied tate, and that of an overcharged vial is mani- 
' feſted in a flame, perceptibly the ſame both in ap- 
| pearance and quality, and which can equally kindle 
not only inflammable and combuſtible ſubſtances; 
but, a meaſure of either can melt the moſt diffi- 
cultly fuſed metals, plating not excepted, and even 
turn gold to glaſs, which has never been done 


yet by the fierceſt furnace, nor the ſtrongeſt 
burning mirror. 
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AN INQUIRY 
1 r reflect cf 


Tur MOTION OF THE SUN 


AND THE 


STABILITY OF THE EARTH. 


SECTION I. 


A ftriflure on the riſe and ſpirit of the theory, re- 
vived in the 16th century by Copernicus, and; 


mathematical demonſtration by Sir Iſaac Newton; 
reſpeting planetary phenomena in the worldly 
11 E. generally received opinion of che preſent 
age concerning the earth, though far from 


1s, that it is a wandering ſtar, moving in com- 
pany with other erratic bodies round the ſun, as 
1 centre. 


4 _ b 4 * 1 n 


> Qr planet, . 


about 160 years afterwards, ſhowed ſuſeeptide of 


being univerſally a confirmed and eſtabliſhed one, 


30-0 ) 


The ſentiments of the moſt early aſtronomers 
reſpecting the order of objects in our ſyſtem, we 
are neceſſarily as ignorant of as we are of them- 
ſelves: whatever theories are handed down tous, 
molt he.00.n-puch [ater Ne than cis firſt jntro- 
duction of aſtronomical obſervations. 


8 a Greek philoſopher, who four- 
iſhed about 550 years prior ta the Chriſtian ara, 
is ſaid to be the firſt, who had thrown out an 
hypotheſis, that the great appearances in nature 
might be as well explained, by ſuppoſing the carth 
to be in motion and the ſun at reſt, | 


In whkihewer light this part of the 8 
doctrine might be held, in thoſe remote and darker 
ages, it will be granted, if ſuch a ſuppoſition had 
been moved for the firſt time now, in our brighter 
days, it would have been laughed at, and repro- 
bated as a flight of the imagination; ſome would 
even venture to fay, a thought of this kind could 
not make its eſcape from the tutorage of reaſon, 
by any avenue and at no ſeaſon, but amidſt the 
lutid twinklings of a mind in an inſane fate. 


However diſaffected to an bypothefer, which ſeems 


Ed: 


at bottom to have nothing in it, I revere the name | 


of its author, and wiſh to make mention of that 


venerable ſage of antiquity with the greateſt mo- 


deration and deference. _ 


To aſcribe no more than his due to him, let us 
obſerve, that he enforced this ſeeming chimera by 


no means as a poſitive poſition, or ſelf. evident 
truth, but in the feeble form of a doubtful hint, 


or unevidenced conceit: an error of judgment, 


therefor, is not be palmed upon the cautious 
mover, but is rather to be placed to the debit of 
thoſe, who wantonly became future abettors of this 
looſe. and merely jocoſe ſlip of his. Our memo- 
rable philoſopher taught and inculcated his leſſons 


and precepts, invariably, in a figurative ſtyle, by 


ſymbols and types; which practice exerciſed and 


ſtrained the power of his imagination to ſuch a 


pitch, that chere is little wonder in its frolicing 


and ſporting at particular times, contraſting what 
is with what is not, to ſes how it would do, to 


reverſe the poſitions and ordinary courſe of things. 
There is, in the next place, a natural preparation 
in the human mind, to receive impreſſions of be- 


A 
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a love to the marvellous, and ignorance are the 
two moſt ancient frailties of mankind. Upon 
theſe ſtems, the crude. hypotheſis of the Greek 
aſtronomer engrafted itſelf; thenceforth, the tare 


began to grow among the wheat until 


-  Ptolemaus, an eminent Egyptian philoſopher, 
took up the queſtion relative to the ſuſpected mo- 
bility and roving of the earth. This great man 
appeared in the world near 700 years after Pytha- 
poras, and about 140 years after the birth of our 
Saviour. He ridiculed and confuted, in a maſ- 
> terly manner, the idea of the earth being in any 
bort of motion; he demonſtrated and ſhowed, that 
all the heavenly bodies rather revolved periodi- 
cally round it. This ſyſtem was afterwards 
eſpouſed and maintained by the Ariſtotelians or 
Peripatetics, who were out of ſight the moſt diſ. 
tinguiſhed ſect of philoſophers, that flouriſhed from 
the Ptolemcean age down to the revival of letters 
in the 16th century. The Ptolemaic was called 
by the Greeks a moſt wiſe and divine theory, 
while the very name of the Pythagorean was de- 


" a. 


( 33 ) 


teſted, and though a Grecian bud, it paſſed ay 4 
deſpifed outcaſt and an object of deriſion among 
them. And theſe were people, who zre uni- 
verſally allowed to have been poſſeſſed of a ſubtile 
and inquiſitive genius, and upon the whole, to 
have been a race of men, the moſt ingenions, the 
moſt animated, the moſt accompliſhed and refined 
in every ſenſe, perhaps, that the world ever pro- 


— — — 


* 
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Antecedent to the bright century above refer- 
red to, a ſet of philofophers, commonly named | 
Academics, introduced ſeveral jarring and tarbu- 
lent principles and tenets into'the world. Thus, 
Arceſilas declared, that there was nothing at all 
either certain or true, and that the poſitive and 
negative might be maintained in every fabje&. 
Lacides again acknowledged there was a degree 
of probability, but we could not afforedly know, 
if any thing was abfolutety true. Pyrrho after 
wards taught, that it was merely impoſſible to 
comprehend any thing, and he believed there was 
nothing at all ſo true, but what might be ſaid to be 
either this or that. The Pyrrhonians were like- 
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wiſe called ſceptics, becauſe, they ſearched with- 
oũt ever being able to diſcover any one 2 . 
univerſal was their doubt 


| | 

In 8 more diſtant r was exerciſed 
with leſs addreſs and ſxill than in later times. A 
ſcholar then dogmatically took up and defended 
any end of an argument, as he thought with the 
Academics, that there was nothing ſo comprehenſi- 
bly true but might be confuted, nor hardly any in- 
ſinuable queſtion, in which the affirmative and ne- 
gative.could not be indifferently applied; hence, it | 
appeared prepoſterous, to take an active part in 
aſſerting any one end of a ſtory in preference to 
the other, which could be conceived in whatever 
ſenſe or light one had a mind. Such unfixed doc- 
trine as this could not fail to involve thoſe, who 
likened to it, into endleſs cavils and diſputes; : 
many obſcureand arbitrary theories, conſequently, 
came abroad as it were upon crutches, leaning on 
one fide to. fallacious and quibbling tenets and fi- 
nical points of ſcience; and on the other hand, 


\ 


G 
ſopportiag themſelves by firengtho# lungs, 4 petty- 


W 


* i tives, the ſpirit of ſcepticin has 
not ſubſided, though running in a different vein, - 
Subtile theoriſts now proceed thus; they cull and - 
particularize favourite propoſals and premiſes, 
whence by induction they draw one or more ge- 

neral concluſions, which ſometimes will admit of 
ſounding, but oftner ſhine, like Will with a wiſp, 
moſt remarkably at a diſtance and when leaſt ex- 
plored. A mathematician's buſineſs, ſays Fonte- 
nelle, is to draw a concluſion from the moſt trifling 
propoſition you allow him, which neceſſarily com- 
mands an aſſent, and from this inference another, 
till he leads you ſo far, whether you will or not, 
that at laſt you have much ado to believe him, 
There i is every manner of difference between ideas, 
ſome of them, far from Was m—_ works to 


ITY 


+ Two friars warmly engaged once in a diſpute about the 
plurality of worlds ; one of them proved it briefly thus; were not 
ten worlds made? The other replied, but where are nine of theſe 
werlds ? | = 
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un ts of | nt oh 8 5 
bent on reſinement, run every thing that comes 
in their way to extreme, reaſon itſelf not ex- 
cepted; they ſpin their threads ſo exquiſitely 
* fine, that upon trial they will be found unfit to be 
intefwoven in any texture calculated for uſe, The 
moſt that can be faid of this matter is, no doubt 
ſeeptics ſometimes hit the truth, but more fre- 
quently paſs on the one fide or other of the mark, 
and avoiding being wrecked upon Scylla, 5 br | 
—— Charybd:s. 


Whether the exuberant gift of ſcepticiſm, o or an 
itch. after too minute ſpeculation and ſcrutiny, 
arifes from a luxuriancy of the imagination, or from 
a boſtling habit and cultivation, and in whatever 
mode it may be practiſed, its tendency and ſcope 
plainly are to peſter and overrun: reaſon. All of 
us are witneſſes to the propenſity, avowedly ſhown 
by thouſands of our own cotemporaries, to counte- 
nance the falſe as faſt as the true end of any ſubje&t 
or caufe, though indeed, it is not eaſy to aſſign a 
good reaſon for ſo much compliance and volun- 
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( 37 ) 
teering of the will. Ingenious and ſubtle men of 
ſuch à turn cannot miſs, however, by the energy 


of their perſuaſive logic and graceful eloquenee, to 


lead the underſtanding of many into mazes of dif- 
fieulties' and tortuous notions. Then, to puzzled 


and overwhelmed minds, left perhaps without a 


natural perception of diſtinction either in prinei- 
ple or action, light and dark, ſweet and bitter, 
true and — right Me. 4-1 — 
the ſame. | 


„ £9 
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n che roth century, an 


_ era, in which the literature of the world may be 


conſidered as hemmed within a narrow circle upon 
the continent of Europe, but when, after a long 
eclipſe, it was juſt about to dawn abroad, and on 

the eve of taking wings, an eccleſiaſtic of Po- 
land, by name Copernicus, happened to catch the 
debateful humour and falſe taſte of thoſe ages, 
and the field, he pitched upon for his ſport, was 
the controverſy concerning the mobility and im- 
mobility of the earth. Accordingly, he attempted 


a determination in favour of the Pythagorean hy- 


pothefis, the ſcoff of no fewer than 2080 years; 


N 
| 
| 
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- this he ſet about with a zeal much a- kin to the 
furious ſpirit of religious reformation, that cha- 
racterized the period he lived in. His doctrine, 


decauſe it was abundantly marvellous and out of 
the common line, as might be predicted, procured 
to him followers: a flight touch, nay, an imper- 
ceptible tremor of the air, is ſufficient to ſound 
ſtrings which are eaſily vibrated. The number 
were, however, comparatively inconſiderable, who 
actually had the reſolution to become converts, or 
were able to be up with his airy ſcheme any more 
than with a dream, for the ſpace of 160 years. 


During the currency of the 17th century, the 


| Copernican aſtronomp, as it came to be then called, 
was oppoſed by many able philoſophers, among 


whom were Tycho Brabe, a Dane, Longomontanus, 
&c. but warmly eſpouſed by others, in the liſt of 
whom were Deſcartes of France, Galileo of Flo- 
rence, Gregory and Keil of Scotland, &c. 


Diſſention now diſſeminated itſelf every where, 


and people's opinions and views concerning the 


eſtabliſhment and order of objects in the worldly 


the Newtonian theories, has ſince forced its way 
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fyſtem ſtood undecided, and in a controverted 


ſate, at the cloſe of the laſt and commencement 
of the preſent age, when the Newtonian philoſo- 


phy appeared, as it were, coming in a ſeaſonable 


time to take the Copernican under its cover. 
That gay and amuſive ſcheme oF Copernicus, after 
receiving the colour and ſanction of gravity from 


almoſt into univerſal toleration; ſo much ſo, that 
aſtronomers, from that to the preſent time, have 
contented themſelves with going no greater length, 
than to amaſs aſſemblages of obſervations and in- 

quiries into the cauſes and phenomena of planetary 
motion. The moſt capital theories, adduced upon 


this ſubjeR, are the Carteſian, Newtonian and that 


which is called the mechanical. 
{I 9 

 Deſeartes's remarkable ſyſtem of the plenum 
and vortzces is well known; it ſeems to have been 
borrowed from Democritus and Epicurus, reſem- 
bling that of the Corpuſcularians, in accounting 
forall the appearances of the univerſe merely from 
matter and motion. By way of improvement 


upon former theories, which taught, that every 


(400 


thing was formed by a particular motion of very 
minute particles or atoms, indiviſible into ſmaller 


parts: he ſuppoſed the original parts of matter 


capable of being broken, and to this property his 


particle he attributed a motion upon its ait, and 


likewife inſiſted, that there was a general motion 


of the whole matter of the univerſe round, in the 


form of a whirlpool. The finer particles, which 


evaporated or were wathed from the atoms, ſe- 


cular degree of rarity into different ſpaces; the 


fineſt of all aflembled into the ſun, which is the 
centre of the univerſe, and whoſe vor tex is the 
whole ethereal matter in the creation. As all the 
planets, ſays he, are immerſed in this whirlpool, 
they are carried round by it in different times, 
| proportioned to their diſtances; thoſe near the 
ſun circulating briſkly, and thoſe fartheſt off more 
flowly. Beſides this general ſolar whirlpool, each 
of the planets has a particular one of its own, 
by which their ſecondaries are diſtinctly carried 


ſabtile matter owes. its origin. To each ſmall 
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Agreeably to the planetary ſcheme, which Cz 
pernicus was pleaſed to make out and ſettle, De- 
ſeartes arranged his vortices. In the centre he fixed 
the orbit of the ſun, whoſe immenſe vortex extends 
to and comprehends the whole planetary whirl 
pools, limited to their reſpective orbits biz. 1. 
The Mercurial. 2. The Venetian. 3. Tue Ter- 

reſtrial, with one ſatellite. + 4. The Martial, 


2 . ” 
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+ Tow our moons Var and Mercury, which are ſometimes 
called the interiour planets, be peopled like this globe; in that 
' Caſe, to avoid the ſcorching heat of the ſun, the Planetians there 
muſt live perpeiually at honie in cavities or vaults, that by our 
teleſcopic obſervations are ſhown to have the appearance of wells 
or holes, and which probably may communicale by ſubterraneous 
paſſages: Though it is likely on the other hand, if the Mercy- 
rials, eſpecially, had to encounter a climate, ſuch as the Ainazons 
and Ethiopians with us experience every March and September, | 
they could not even in that raſe venture out of their dens, for 

fear of being frozen. 

In like manner, the extetiour 12 world of Planetians, to 
whom our Greenland would be abagnio, muft always creep un- 
der ground, to avoid the nipping cold and other horrors of their 
hong and dreary nights, _ length of which in Saturn is ſaid 
i be 1g years. 
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En) 
whoſe ſatellite or ſatellites have not 28 yet been 


diſcovered hy the inhabitants of the Earth. 5. 
The Jovial, with four majeſtic. moons, 6. And 
laſtly, in the extremity of the ſolar ſyſtem, the 


mies vor tex _ five moons i = 
Echo vi: 115 TIS « | 

edle . or n al 

theſe. operations and phenomena hinged, Diſeartes 


left unreſolved, and went no further to prove the 
whole, together with the exiſtence of his ſubtile 
matter, than by fappolition. | | 


5 0 TION U. 
4 decerptive- view of the Newtonian delign, in ; order 


to make : Planetary n motion ond other Phyfical phe- 
nomena More reconcileabie. 


HAT the centre of the ſyſtem of the world 

L is immovable, ſays Sir Iſaac Newton, is ac- 
knowledged by all, while ſome contend, it is the 
earth, others, the ſun, that is fixed in that centre. 
The common centre of gravity of the n, the 
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ſun and all the plauets, is to be eſteemed the 
centre of the world: for fince the earth, ſun, 
and planers' mutually gravitate one towards 
another, and art, therefor, according to their 
powers of gravity in perpetual agitation, as the 
laws of motion require, it is plain, that their 

movable centres cannot be taken for the im- 
movable centre of the world. If that body were 
to be placed in the centre, towards which, other 
bodies gravitate moſt, according to common opi- 
nion, that privilege ought to be allowed to the 
ſan. But ſince the ſun hipiſelf is moved, a fixed 
point is to be choſen, from which the centre of 
the ſun recedes leaſt, and from which it would 
recede yet leſs, if the body of the ſun were denſer 
and greater, and, therefor, leſs apt to be moved. f 

Hitherto, ſays Sir Iſaac, 1 have explained the 

phenomena of the heavens and our ſea by the power 
of gravity, but have not yet aſſigned the cauſe of 
this power. This is certain that it muſt proceed 
from a Cauſe, that penetrates to the very centres of | 
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b ; 
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+ Princip. Book III. p. 232, & 233. 
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the ſun and planets, without ſuffering the leaſt 
diminution of it's force. But as yet, I have not 
been able to diſcover the cauſe of thoſe properties 
of gravity from phenomena, and 1 frame no Apo- 
t 


Sir Teac proceeding ro reform aſtronomy, j as 


ſome of his friends tell us, chalked out a quite 
different plan from every other natural philoſopher 
who had gone before. He purpoſed to aſſume 


A nothing as a ſuppoſition, which was not at the 


_ ſame time deducible from what is obyious to our 


eyes; and by arguing from thoſe things that are 


within our reach, he thought we might come to 
know with certainty what happens in the regions 
of the air, to which acceſs is denied us. 


At a time when this accurate mathematician 
Was fitting alone in a * he * the fall 


— —— . 1 th. mel. — — _— _—_— 


1 4. D. . nee ee be bad the 
friendly afflance of Dr. Halley, the brighteft and moſt learned 
man, at that time in Britain, "i 
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of ſome apples from a tree, which circumſtance, 
though trivial, led his thoughts away upon the 
ſubject of gravitation. Reflecting upon the power 
of that principle he conſidered, that as it is not 
found to be ſenſibly diminiſhed at the remoteit 
diſtance from the centre of the earth we can riſe 
to, neither at the top of the loftieſt building, nor 
upon the ſummit of the higheſt hill, it appeared 
to him reaſonable to conclude, this power muſt 
extend much further than was uſually thought; 
why not ſo far as the moon, ſaid he, and if fo, her 
motion muſt be influenced by it, perhaps, ſhe is 
retained in her orbit thereby? He conſidered at the 
ſame time, if the moon was retained in her orbit 
by the force of gravity, no doubt the fix primary 
planets were retained in their orbits by a ſimilar 
gravitation towards the ſun, this was inferred from 
the ſuppoſition, that thoſe bodies moved in per- 
fect circles round him. Again, by comparing the 


| diſtances of the ſeveral planets from the ſun, and 


of their ſecondaries from them, he obſerved the 
gravitating power towards each body to decreaſe, 
in proportion to the increaſe of diſtance from the 


ſun or primary planet. f 
D 3 
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2 very ſingular circumſtance occurred, as taken 
notice of by himſelf, to 2vit, that the force of gra- 
vity was not. at all proportional to the apparent 
bulk of the. planets, or even of the ſun himſelf. 
He was obliged, fo as to obviate this ſeeming dif- 
ficulty, or rather paradox, to aſſign a reaſon, why 
the gravity of celeſtial bodies does not keep pace 


_ earthly ones. Obſerving the effect of fire upon 
our earth to be to rarefy bodies, whereby they are 
made to occupy a greater ſpace than formerly; 


thence, he was induced to conclude, that the ſun. 


was of a more rare ſubſtance, or contained leſs 


matter in proportion to his bulk than the earth | 


did; and conſidering the matter mathematically, 


he computed the ſun to be four times rarer than 


the earth. 


Sir Ie oppoſed the Carteſian opinion con- 
cerning the revolutions of the planets, which was, 


that they are carried about in a whirlpool of fluid 
matter. He denied, that any motion could be 


cantinued in a fluid medium, becauſe, whatever 


with their quantity and bulk, as is the caſe in 


=, 

body. moved there, the fame muſt communicate 
its mation to the fluid, and in the ſame ſtated 
degree as motion is communicated to the fluid, it 
muſt be loſt to the body; Cc. If fuck:a vali 
whirlpool of fluid ſubſlance, as Deſcartes imagined, 
bad exiſted, it is impoſſible without a continued 
miracle, but it myſt have carried along with itſelf 
the comets as well as tha planets. For theſe xta- 
ſons he concluded, that the celeſtial regions art 
entirely void of matter, excepting, perhaps, ſome 
rare exhalations from the planets, comets and rays 
of light; which ſubſtance was reckoned by him gf 
ſuch exquiſite tenuity, as to give no ſenſible reſi- 
Rance ta any body whatever. 500 ions 
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The whole of the mathematical part of the 
Newtonlan philoſaphy raſts, fundamentally, on che 
following ſingle poſition. Quantities and the rg · 
Gios of quantities, which in any ghite tie con- 
nually converge to equality, and, before that time 
- expires, approach nearer the one to the ether, than 

by any given difference, become ultimately equal. 


be following is one of thoſe definitions, upon 
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which he erected his New Principles. The innate 


force of matter is an inactive or reſiſting power, 
by which every body, as much as in it lies, en- 
deavours to perſevere in its preſent ſtate, whether 


of reſt or moving uniformly forward in a right 


line; the difficulty that attends moving any body 
out of its original or primitive place juſtifies this, 
which he ſuppoſes to ariſe from its centripetal 
force or gravity. If the friction among the parts 
of a body cquld be removed, it would not take 
TRIO eee ee eee 


ol ſand, | 


Another 4 poſition in this ſyſtem is; that 
an impreſſed force is an action exerted upon a 


body, in order to change its ſtate, either of reſt 
or moving in a ſtraight line forward. This force 


conſiſts in the action only, and remains no longer 


in the body when the action is over, as a body 
maintains every new Fate it acquires _ its inert 
power alone. 


| To account for the perpetual motions of the 


planets and comets in their orbits, Sir 1/aac had 
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recourſe to the force of gravity or 2 centripetal 


power, and a projectile or centrifugal force com- 


| bined therewith. As he was ignorant of a na- 


tural power, by which the planets could be impel- 


led in the direction of a tangent towards any 


part of their orbits, he was obliged to apply for 
one of his forces to the immediate action of the 
Deity himſelf. God, ſays he, having created this 
world, and imprefſed the univerſal law of attrac- 
tion or gravity upon matter, impelled each of the 


planets in the direction of a right line, touching 
the moſt diſtant extremity of its orbit. Being 
immediately acted upon by the ſolar attraction, 
their courſes were bent from a ſtraight line into a 


circle, and the ſame cauſe ſtill continuing to act, 


the original rectilinear-· direction was changed into 


one nearly circular, which continues ever ſince. 


The fame reaſon is affigned for the continued mo- 


tion of the ſecondary planets round their primaries, 


but as to the revolutions of the earth, ſun, and 


other planets upon their axes, we have not heard 


that he, or any of his followers, ever yet fixed 
51 ppon a natural cauſe. 
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be manner, in which our aſtronomer demon- 
ſtrates the operation of the projectile and gravita» 
ting forces upon the planets, ſo as to direct them 
in circles round the ſyn, is, by ſuppoſing the or- 


bats which they deſcnbe to be divided into a num 


ber of infinitely ſmall parts, each of which differs 
not from a right line, and conſequently, the whole 
curve may be conſidered as it were a delineation 
of the diagonals of a parallelogram prodigiouſly 
mall; one of whoſe ſides might repreſent the ſpace 


Force alone, and the other that through which it 
moves by the force of gravity alone in an equal 
ſpace of time Ferguſon, anxious to have this ex- 
| Plained, ſays; from the univerſal projectile motion 
of bodies in ſtraight lines and the univerſal power 
of attraction, which draws them off from thoſe 
lines, the curvilinear motion of the planets arifes. 
To make the projectile force balance the gravita- 
ting power ſo preciſely, as that any body may 
move in a circle, the projectile velocity of the 
body muſt be ſuch as it would have acquired by 
gravity alone, in falling through half a radius of 
the circle; that is to ſay, a ſingle meaſure of pro- 


through which a planet. moves by the projectile | 


1 


jectile farce is always enongh to co-operate with 
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moving is one curvilinear and uniform courſe 
round its centre, to the completion: of | a. circle, 
which the above-mentianed law ſhould ſuggeſt; 
in preference, he adopts an opinion of - Galilee, 
namely, that while a ſecondary planet is cireum- 
volving round its primary, it is deſcribing an infi- 
nity of orbits returning into themſelves, compa- 
ratively ſpeaking, in the way a bout of a ſtocking 
is knitted. Planets, according to his idea, are 
capable to defcribe all kinds of ellipſes, whether 
ſhort or long, if the ſpaces they move in be void 
of reſiſtance. Only thoſe, which move in longer 
ellipfes, have a leſs projectile force impreſſed” on 
them in the higher parts of their orbits, where- 
by the cone, which is deſcribed by them, is as it 
were tapered and lengthened ont; and in the next 
place, their velocity in coming down towards the 
ſun is more than uſually increaſed by his attrac- 
tion, until their centrifugal force becomes ſo 
great, in the lower parts of their orbits, as to over- 
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come the ſun's attraction there, which cauſes 
them to aſcend again-towards the higher parts of 
their orbits. During their aſcenſion, the ſun's 
attraction, acting ſo cgntrary to the motion of 
thoſe bodies, occaſions them to move flower and 

flower, till their projectile ſtrength is diminiſhed 
almoſt to nothing, when they are brought back 
with much rapidity by the ſolar attraQtion as 
before. 1 | | vole 


Al beef revolving bodies, agreeably to the 
principles of this ſyſtem, endeavour to recede 
from the axis of motion, and the efforts of bodies 
moving forward ariſe from the . efforts of 
all their vent 


© This aſtronomer's account of cometary motion 
is; that comets revolve in very eccentric ellipſes, 
becauſe they only received a ſmall degree of pro- 
jection at firſt, for which reaſon they are brought 
very near the body of the ſun by-the force of 
gravity; from which they again acquire a vaſt 
degree of projectile power, that carries them off 
vpon the other ſide of him, till being gradually 
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weakened" by the attractive . 5 . 
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| Aha many who want to outvie and ſur- 
paſs Sir Iſaac Newton's hypotheſes and propoſitions, 
and elope by the ſpecious ladder of analogy in 
the application of his demonſtrations of planetary: 
Phenomena to ſtill higher and more enlarged 
ſchemes, not to ſay flights, of creation. 


i 
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The fixed ſtars, ſay they, are very likely all 
fins, each of whom is no doubt encompaſſed by 
his reſpective complement of primary and ſecon- 
dary planets, comets, &c. And becauſe the 
boundary of gravitation cannot be aſcertained, it 
is reaſonable to think, that all the ſuns in ab- 
ſolute ſpace have a projectile force too as well as 
the planets, and are gravitating towards one com- 
mon centre; round which they deſcribe orbits, 
carrying their planetary ſyſtems in a train with 
them, juſt as the primary planets carry about their 
ſecondaries, during their periodical revolutions 
round their peculiar ſuns. 


TW I 
Something, they apprehend, is neceflary to 


countera& or divert the gravitation / of the ſun 


towards the planets, for though the projectile 


power hinders them to come too near him, yet 


Sir Haar ſhowed, is continually agitated and re- 


moved ont of his place by their attraction Dif- 


ſiculties of this kind preſſerl upon that philaſopher 


himſelf, when he propoſed the query; what hin- 
ders the fixed ſtars from falling upon one another? 


To ſhow that this enquiry is far from wanting an 


okject, it ia urged by ſome that the ſtars Sirius, 
| Caſtor, | Porcyon, Regulus, Alpha, Aquila, Polluu, 


Arcturis and many more are diſcovered to be 


moving, vrith amazing velocity, through the hea» 
vens. Indeed, the whole ſtars +: in the expanſe 


of heaven are ſuſpected to be moving in the ame 


way, aud the affection is ſupported by the reſpec - 
table teſtimonies of Halley, Maſteline, Limonier and 
Mayer, n | 
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+ The fixed flars were frequently olſerved by the Egyptians 


zails; 


to be etrvironed with come, or ſemething reſembling beards an 
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"the Newtonian hypotheſes, particularly, ho, ar as 
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1 th 2 refer to univerſal gravitation. | — 


I owe ſhowed infinite wok 5 
ſpecting the belaboured query, where the 
immovable centre of the fyſtem of the world 1 
placed. Nay, he pafſes by this queſtion” in 4 
moſt reſerved manner, referring At inveſtigatich 
of it to others; it is true, he ſeems to fide the 
opinion of the earth's planetiſm, while with the 
ſame breath and in the ſame ſentence he afferts, 
that the ſun's moveable centre or axis cannot be 
taken for the immovable centre of che world. . 
lowing this philoſopher's opinion to be the belt 
upon our ſubject, and beyond which we cannot 905 
notwithſtanding, we are {till left by it at a prodi- 
gious nonplus; the earth, the ſun, &c. are thus in 
actual motion, why, we muſt, it ſeems, ſail out of 
this univerſe to the unknown regions of abſolute 
ſpace in queſt of an immovable centre! Had Sir 
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7 Road: Ge years longer, and been put up- 
on to reſolve and come to a peremptory deciſion as 
to a fixed centre; perhaps, the idea of centrum incog- 
nitum alibi would have vaniſhed out of his mind, 
in a ſimilar Way: as the notion of terra auſtralis i ins 
cognita has deſerted the heads of mankind within 


theſe five years, that is, ſince Captain Cook's return 


from exploring, i in the ſouthern hemiſphere, what 
was not there. Who knows, were our philoſo- 
pher flouriſhing this day at the head of literature, 


apple's fall (a fruit of perverſion,) and would have 


' aſcribed fixation and centricity to ſome object or | 
other in our own ſyſtem, perhaps, to the earth? 


Sie Iſaac honeſtly acknowledges, that he ex- 
plained the phenomena of the heavens and our ſea 
by a power, which he conſidered the effect of an 
unknown cauſe. Conſequently, his explanation 
muſt be by an obſcure mean, ſprung from an ob- 
ſcurer. Indeed, he faintly alludes to a cauſe that 
glimmered to him, which, lays he, muſt be uni- 
verſally preſent through the whole frame of na- 
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but he would have retracted his old theory, ſo, 
haſtily deduced from the ſudden occurrence of an 
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ture, and whoſe force cannot be ſuperceded by any 
other material or created cauſe. Obſerve here the 
Fertility and acuteneſs of a great genius, that, 
in the laſt century, diſtantly hinted what mankind 
have very lately concluded to be electricity! 


| Numberleſs weighty arguments have been 
brought by many againſt Sir 1/aac, tending to in- 
validate what is commonly called his phy/ical {y- 
| ſtem, eſpecially that part of it, which endeavours 
to account for the appearances of nature; as to 
the other part, which conſiſts in an acquaintance 
with the appearances themſelves, it has been hi- 
therto leſs controverted. The plan of deducing 
the knowledge of unknown things from what 
is known may be often fallacious to an extreme; 
analogy and probable ſuppoſition may go a great 
way to diſcover facts in many caſes, but not in all. 
It is hard to determine how far the phenomena, 
which we are accuſtomed to ſee on earth, would 
"bold or vary in the regions above. + The poſlibi- 
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+ Toward creating an idea of univerſals, this theoriſt fylle= 
gizes in the following manner: refyiration in a man and in a 
E 


a 
lity; to be ſure; of applying ideally the nature, geo: 


graphy &c. of this terraqueous globe to a million 
of other ideal maſſes of matter, is equally eaty as 
to figure, that there are thouſands of hills in the 
moon covered with ſheep, and as many ſea- crecks 
abounding with herring. There is nothing to 
hinder a bold imagination from comprehending 
both as exiſting, becauſe, analogy embraces the 
firſt ſuppoſition in the groſs as forcibly as the lat- 
ter in the abſtract. Let us beware, though all 


that exiſts is poſible, yet all that! is poſſible does 


not, however, exiſt. 


—— 
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beat, the deſcent of flones in Europe and in America, the reflec- 
. tion of hight in the earth and in the planets, take their riſe from 
the ſame cauſes. The concluſive aim of this is to infer, that the 
phenomena of the planets and our earth are the ſame; as to any 
Planetic refleftion of ſolar light, it is no more probable than that 
| the light of one candle is refleied by that of anther. It would 
be, indeed, a bad way of drawing concly fone to ſay: a man re= 


ſpire, a beaft 72 therefor, a beaft i is a man; @ fone falls 


in Europe in in the ſame away one falls in America, therefor, Europe 
_ kr America; thy earth ir a loch, a. far is a body, therefor, a tar 
key earth reflecting. * Fer nete 
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( 59 ) 
Sir Iſaac was a perſon, who unqueſtionably diſ- 
tanced others in ingenuity and reputable abilities; 


he was an accurate and profound mathematician, 
whoſe wiſh: was to unravel and reduce matters of 
doubt to perſpicuity and demonſtration. This re- 
ſolution was laudable and noble in the higheſt 
ſenſe, yet, eſpouſing one ſingle and bare quality or 
law as a key-ſtone to the whole ceconomy and ar- 
rangement of the univerſe; ſolving and account- 


ing for every phenomenon in nature by that prin- 


ciple alone, which he himſelf wavers about, at 
one time reckoning it the i of cauſes, and at 
another time the et of ſome cauſe or other, 
concerning. which he could not frame ſo much 
as an hypotheſis, + placed his principle and ſcheme 


_ 
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+ This learned knight's fondneſs to geometry appears to be 
of a piece with that of Doctor Mead, who imagined, that the 
cauſes of diſeaſes might be inveſligated and their ſpecific remedies 
diſcovered by mean of geometry. The algebraic and geometrical 
enthuſiaſm of thoſe days made a famous French mathematician 
{ whoſe name is preſently not in recollection with me] ſay, that 


it vuar the Win, n 


heaven i in a. ftraight line. 
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( 6 ) 
at their outſet in a doubtful point of view. By 
his mode of philoſophizing, gravity actuated and 
effected every thing in the heavens and upon 
earth; levity, whether an oppoſite quality or an 
extreme modification of gravity, was never al- 
luded to, nor called in; though a down or pile 
of chaff, railing itſelf apparently from the ground, 
and moving to and fro through the air, ought to 
command attention fully as ſoon as the fall of an 
apple from a tree. Principles of action and re · acti- 
on, attraction and repulſion, inertneſs and modili · 
ty, centripetal and centrifu gal qualities, powers of 


union, diſunion, elaſticity, tranſmutation, multi- 


plication &c. among many other principles, qua- 
lities and properties, might be pointed out uni- 
verſal powers or laws of nature with equal ſucceſs 


as gravity. 


This theorift's chief agent he conſidered by 
much too univerſal and potent; gravity the moſt 
fluggiſh and inanimate quality in nature, ill be- 
came the appointment of being her prime miniſter. 
He, upon this occaſion, judged it requiſite to uſe a 
grammatical trope, viz. in the indiſcriminate àc- 
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y eeptation of attraction and gravity; thenceforth, 
FI the two words came to be conſidered es preſſive 
n of the ſame thing. An ambiguous or equivocal 
n ſtyle ſeldom fails to create jealouſly and miſtruſt; 
1. provided the word gravity had the ſime ſiguiſi- 
le cancy affixed to it at the end of the laſt age that 
d, it has now, or if that quality be the very ſame 
to now it was then, we are to take it in the follow- 
in ing and no other ſenſe; namely, the intrinſie 
u. weight or heavineſs which ariſes circumſtantially 
lis from the quantity and texture of any body, con- 
of tained under the ſame bulk, whoſe tendency is in- 
ti. | variably downwards with or without an external 

cauſe. Whereas, attraction denotes: the mutual or 


* confluent courſe of bodies, by whatever cauſe or 
FA in whatever direction they are inflected, impelled, 
drawn, or otherwiſe brought into congreſs, and 
which bodies may again recede, on a removal or 
by diminution of the combining cauſe, in any direc- 
oft tion as well as downwards, ; 
be- 
=Y Sir Iſaac's demonſtrations generally appear ra- 
ſea ther too hypothetic and arbitrary. He or no one 


8 elſe ever knew, and probably never ſhall know the 
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or planets. Conſequently, any conſideration or 
computation to ſhow what their comparative te- 
nuity, gravity; &c. may be to the earth, juſt as if 
a perſon; had them eſſayed in a furnace, cannot 
but appear very unſatisfactory. At the ſame time, 
we are left in the dark how the diſagreement of 
that property, thought of by him, can be ac- 
counted for between the exteriour planets, which 
are ſuppoſed to be great earths too, and ourearth, 
particularly Jupiter: and Saturn, which-muſt be 
more denſe as being at a greater diſtance from the 
ſun and in a colder region; by virtue of the ſolar 


rarefaction, our earth ſhould: have been certainly 


conſidered leſs denſe than thoſe bodies; Sir Iſaac 


reckons them, notwithſtanding, much rarer. For 


this ſuppoſition he has not aſſigned any natural 


cauſe, but, like many other philoſophers, referred 


it to the will of the Deity, becauſe it could not 
be mathematically digeſted within the limits of his 


ſyſtem. 


It 'was a charge brought by Sir Jaac againſt 
the Carteſian vortical-theory, that it was unphila- 


preciſe degree of rarefaction and bulk of the ſun 


. 
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ſophical, and nothing elſe than a blind-fearch or 
fiſhing, for a true principle, and in fact but beg- 
ging, the queſtion. This imputation, according 
to any view I can take of the matter, ſeems 
equally applicable to the hypotheſis of univerſal 
gravitation. If the fixed ſtars are ſuppoſed to be 
ſuns, which, accompanied by their reſpective ſy- 
ſtems of planets, comets, &c. gravitate towards 
one common centre, which, may be ſome object 
or other, that is actually at reſt in the remote re- 
gions of abſolute ſpace, but. impoſſible for us to 
know. How comes he, who broke the: ice to * 
one eee rs ack bnd By his. the whirl 
and fiir are prodigiouſly increaſed; purſuing. the 


diſquiſition according to his view, every object, 


throughout each | imaginable: ſyſtem or univerſe, 
as well as this, would appear as if upon wings, and 
ſcampering down, up, and about, juſt as af they 
were agitated. by whirl-winds and eddies, ſuppoſe. 
we grant, that Mex are not in diſtinct Carteſian- 
vor tices. 0 Le ; X, 9 
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As to what is conſidered a baſe to the mathe- 
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matied part of the Newtonian philoſophy, Ma- 
thematicians aſſert that matter is diviſible ad inf 
nitum, therefor, they deny that we can come to 
an end of any infinite feries; conſequently, the 
word ultimate uſed by Sir Iſaac wants a meaning; 
hence, his firſt poſition in the ſcience of fluxions 
muſt be erroneous. Thus, ſuppoſe two quanti- 
ties A and B, the one containing half a pound, 
and the other a third part of one; let both be 
continually divided by two, and though the pro- 
portion of the one to the other does not vary; 
yet the difference between them perpetually dis 
miniſhes, as well as the quantities themſelves, till 
they at laſt become leſs than any aſſignable quan- 
tity; notwithſtanding, the difference will not to- 
_ tally ceaſe, nor the quantities have an exact coin- 

eidener. Bodies, it is certain, become evaneſcent 
_ divifibles, and thus have their limits as alſo nat. 
cent quantities have, in teſpect to human calcula» 
tion. The moſt that can be ſaid on this ſubject is, 
that Þ long as matter is liable to the cognizance 
of our eye-fight, and other ſenſes, we can talk in · 


telligibly about it, but when its parts became too 


„„ 
finall or too great to be comprehended by them, 
we are then left altogether in the dar. 
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lf the friction among the parts of a body could 
be removed, it would not require greater force to 
move 2 tun · weight than one grain of ſand, ſays & 
Jaac. This difficulty he ſuppoſes to proceed from 
a quality of inactivity, which he conſiders again to 
be the innate force of matter, and whoſe exerciſe 
is both refiſtance and impulſe. How contradictory 
is this not only in itſelf, but likewiſe to another 
poſition of the fame ſyſtem, where it is affirmed, 
that by the law of gravity, all parts of revolving 
bodies endeavour to recede from the axis of mo- 
tion or centre, and the firong effort of a body 
moving forward arifes from the joint efforts of all 
its parts! Here, it would be very irreconcilable to 
Gay, that the centripetal force of the minute parts 
of a ſtone, lying upon the ground, is what pro- 
duces the ſmall degree of ſtreſs, which a hand feels 
in raiſing it thence, and if then flung from a fling 
through the air, that it is the centrifugal force of 
Its parts that revolves it onward, - 
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Ho the projection of a planet, when puſhed 
back to its apogee, after the action of the ſolar at- 
traction ceaſes, can be maintained by its innate, 
that is, by an inert power, is not within the verge 
of probability, though, according to our theoriſt, 
a body maintains and keeps up every new Rate it 
acquires by its inert force only! 44% 8. 
In regard to the revolutions of the celeſtial bo- 
dies, it is highly abſurd, not to ſay impious, to ſpeak 
of compounding a motion by a mixture of divine 
and created powers. If the Deity projects the 
planets in a right line, it is hardly probable, that a 
mediate or created quality: ſhould be conſtantly 
counteracting the Divine ageney, in cauſing them 
to deviate from that line. If we ſuppoſe that 
He projects them at all, why may we not 
allow his being able to impel them in a circular, 
elliptical or diagonal direction as eaſily as in any 
other, or is He capable only to project bodies in 
a right line, 2s men can do? GE 


The Newtonian way y of explaining the motion 


(&# ) 


of the heavenly bodies, through a courſe deſerip- 
tive of the diagonals of a parallelogram-infinitely 
ſmall, involves us in a contradiction no leſs than 
that of ſuppoſing the radii of a circle to be para- 
lel to one another. By imagining the arches, 
delineated in the curvilinear movements of 2 
body, to be exceedingly ſmall, we may, indeed, 
think to get over with that difficulty, but this is 
only a mere deception. It is abſolutely impoſi- 

ble, that the quality of gravity, acting in the man- ; 
ner it is uſually found to do on earth, which is, 
to increaſe and prevail every moment after it rſt, 
begins to act, can allow a body to perſevere uni- 
formly i in a circular or any other Kind of orbit, 
but muſt at laſt overcome the ſtrongeſt projectile 
force imaginable. For, whatever force, motion 
or. velocity receives 2 continual increment, will 
at laſt become unlimited and greater than any aſ- 
ſignable quantity. On the other hand, if the 
power of gravity acts on a planet without inter- 
miſſion, this muſt perpetually increaſe its projec- 
tility; conſequently the projection, receiving freſh 
additions, will be at length augmented beyond all 
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calculation, and the planet thereby will remove 
re. 


Any A ae ve 2 planet, for example, our 
earth, ſhould be like a ſpider knitting and looping 
an imaginary belt, obliquely round the central part 
of the ſun's body, a2 backwardand forward year- 
ly, is equally inacceſſible to the underſtanding as, 


Were we to take an abſtract view of our globe, 
and conſider it to be a heavy round body, ten 
million of times heavier than a millſtone; and this 
body to have been, during 5 790 years, that is to 
ſay, ſince the creation of the world, deſcribing di- 
agonal lines and angles, as it were, by a mathe- 
matician's ſcale and compaſs, without deviating 
all the while from the boundaries of the ecliptic. + 

> 


All parts of revolving bodies, according to our 


— 
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+ The ecliptic, between where it forms the greateſt angle, at 
worth or ſouth, with the equinoial line, does not exceed 1410 
geographic miles; and the fun is a globe, whoſe diameter i rs ſaid 

to be 890, ooo Engliſh miles.” 
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philoſopher's poſitions, endeavour to recede from 
their axes of motion. This, perhaps, might very 
juſtly be obſerved of the compreſſible fluid ele- 
ments, but any ſuch motion muſt be entirely loſt 
in the ſolid; for inſtance, provided a common 
grinding-ſtone, two or three feet in diameter, was 
turned about, it would be unreaſonable to ſay, that 

a receſſion of its particles from the axis took place, 
through the internal parts; any centrifugal exer- 
tion, then manifeſted, muſt. ariſe from the gene- 
ral motion only, which the ſtone, as a whole, pro- 
duces, and to be much the ſame as that of a hol - 
low glaſs-globe, of the ſame diameter, moved with 
an equal degree of velocity. 


lf we are to ſuppoſe, with ſeveral great and wiſe 
philoſophers, that the earth is like a ſhell, covering 
an immenſe vacuity, and ſupporting itſelf upon 
the ſame principles and mechaniſm, by which an 
arched cavern or vault is conſtructed, whoſe thick- 
neſs does not exceed five miles, f nor perhaps ſo 


— 
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4 Engliſh meaſure, viz nee pain «mil ay 
be underflood where geographic is not mentioned. 
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much, reckoning from the utmoſt point of the 


_ greateſt prominence on earth. f Now, if thisterra- 


queous globular-ſhell revolves daily upon its axis, 


and the atoms of its whole matter exert a centrifu- 


* 


— 


I Nothing, perbaps, turns out oftner a ſubjed of 
debate than the height of mountains. The remarkable 


diſagreement in people's calculations concerning this 


matter, diminiſhes the credit of every aſſertion, and 
will oblige us to conclude, that all methods hitherto 
invented, including the ſpecious art of trigonometry, 
are inſufficient to fix upon the exatt altitude of a 
mountain, and far leſs of a celeſtial body. 


Varenius for inſtance ſays, that the | peak of Tene- 


riffe is 19,800 feet high, Heberdeen makes it only 
15,396 feet, while Fuille reduces it to no more than 
13,128 feet. Add to theſe dubious reports the fre- 


quented mount Etna's unſettled meaſurement : the la- 


teſt and moſt ingenious travellers vary egregiouſly in 
their accounts of it ; ſome make it twelve, others eight, 


ſome again call it fix, others four miles, while Sir 
William Hamilton and Mr. Brydone, 20h aſcended 


to the very ſummit, reduce its pretended height to a- 
Bout two miles only, Some inſiſt that there is, perhaps, 


) 


gal force, the aggregate power of the whole muſt 
be enormous, and by much overſufficient to reſiſt 
and repel the centripetal force of every body upon 
the ſurface, animate and inanimate, of whatever 
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no mountain on earth, «ohoſe perpendicular altitude a- 
bove the ſea-level exceeds two miles; - how contrary is 
ſuch an opinion to what others relate of one particu- 
lar peak et the Alps named mont Blane, which they 
declare is above 800 feet higher than mount Etna 
would be with Nevin Placed on its "oh | 


It Bai 3 invariably a decided as with me 
as to this matter, that there are many mountains, 
whoſe ſummits are little ſhort of three miles above the 
ſea. | This . at leaſt ſuppoſed, the greateſt depth 
of the ocean, in the next place, is computed by moſt na- 
turaliſts not to ſurpaſs half a mile: the phenomena 
of new iſlands, thrown up frequently from its bottom 
"by the force of fubterraneous fire or ſteam, and of 
others ſwallowed up in its boſom, ſhow that the fea is © 
ig far more ſhallow than is uſually ſuppoſed. 


Says Sir William Hamilton, if 75 may be allowed 
1 _ compare ſmall things with great,. 11 inagine, ( the 
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- gure or fize, though equal to the once exiſting 
buge tower of Babel. In ſuch unmatched ren- 
counter of forces, a check and overthrow would 
be given, in one moment, to any tendency move- 


—_—_—— — — — 
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 fubterrancous fires do "work under the bettem of the 
fea as males in a field, here and there throwing up a 
billeck, | A 


If the red ſea was nat it Balbo, and of leſs depth 
than we are ideally ready to aſcribe to every ſea; how 
could the Iſraelites, with Moſes at their head, be able 
to deſcend the precipice of the Egyptian ſhore at once, 
and again aſcend the Arabian banks on the oppoſite 

fide with ſo much eaſe? Or how could Pharaoh's 

whole infantry, cavalry, chariots and other heavy car- 
riages follow * expeditiouſly, unleſs that ſea was 
nearly fordable before? It is not upon record, that its 


bottom roſe up praternaturally, to ſerve as @ cauſeway 


or raft, nor that, in imitation of human expedients, a 
temporary bridge was thrown over the channel. 


Whenever a mound emerges out of the deep, we may 
Suppoſe, the pit it leaves below to correſpond in depth 
"nearly with the height of the waters above its brim, 


* conſequently, the ſounding of the ſea over any unnatural | 
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en) 
able atoms could have to maintain either à centre 
of gravity, or centripetal poſition upon the outſide 
of this globe; ſuppoſe, every ſquare inch of ter- 
reſtrial matter ſhould have 15 8 of atmet 
8805 n 5 
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chaſm of this kind may then perhaps amount to 1766 
yards. Now, it is prefumable, that from the bottom 
of the chaſm inwards to the concave fide of the terreſ- 
trial ſhell, the arch does not exteed other 1760 yards 
in thickneſs; that is to ſay, the ſtratum blown a- 
way lo the one left behind may be in the proportion of 
one to two. If the thickneſs of the ſtanding arch was 


more, it would follow, that the eiectric fluid, in its 


paſſage from the concave to the convex fide of the ter- 
reſtrial ſhell, when ſometimes ſetting through in ſtrong 
torrents, and while the reſiſtance behind is inſur- 
mountable, in that caſe might perhaps accumulate, or 
rather be thrown into convulſeve motion, at a much 
deeper diſtance than half a mile below the bottom 
of the ſea; the reſult of this would be, the projection 
of a hill inſtead of a flat iſland now and then out of 
the waters. Beſides, it is more natural to conclude, 
that the electric fire, in its circulation, ſhould have to 
penetrate, from our atmoſphere to the terreſtrial cavity _ 
and vice verſa, me” a ſelid medium from 
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The Newtonian dodrine concerning the mo- 
tion of comets is equally unintelligible and incon- 
ceivable, which urges that they are revolving in 
very eccentric ellipſes, on account of their having 
got but a weak degree of projection only at firſt, 
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Here is a defenceleſs poſition, not tenable upon To 
the principles of mechanics nor tactics; it forfeits PE 
the ſmalleſt claim to credit, that the comets, ſup - 
poſed by Sir ſaac to be great bodies of earth like the 
planets, ſuch big and unwieldy maſſes, after being 


— 


one to five miles, which it can do with more 1 fb! 
and eaſe, than through a ſolid cruſt of twice or thrice 


that thickneſs. Hence, a right line, drawn from the wh 
top of the greateſt prominence of the earth to a diame- as 
trical point on the inſi de, cannot perhaps be far above ful 
or below five 25 e the 
n atti 


Some of the 8 compared the flrufture of the city 
earth to that of a drum, which inſtrument though I is i 
now made in a cylindrical form, yet night have been the 
ſelves globularly i in old bie „ ee 
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drawn by the ſun with a velocity of 8 60, o 
miles in one hour, when they have at laſt come 
almoſt to touch him, ſhould then fly off from his 
body, on the other ſide, with the ſame ſwiftneſs 
with which they approach, and that too by the 
power of a new motion which his attraction oc- 
caſions! No doubt in bodies moving in curves 
round a fixed centre, as the centripetal motion in- 
creaſes, / the centrifugal one ſhould increaſe like- 
wiſe. But, how this laſt motion, which is only 


generated by the former, ſhould at laſt get the 


better of the very power that produces it, and at 
the very nick of time too that power has acquired 
its utmoſt force and energy, is quite incompreben- 
ſible.” It would be the only inſtance known, 
wherein the effect increaſing regularly with the 
cauſe, at laſt, whilſt the cauſe is ſtill acting with 
full and redoubled vigour, the effect entirely gets 
the better and leaves it in the lurch; for the body 
attracted is at laſt carried away with great velo- 
city from the attracting body. By what power 
1s it carried away? Why, our philoſopher ſays, by 
the very power of attraction, which has now be- 


Sot a new quality ſuperiour to itſelf in ſtrength, 
8 1 2 
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namely, the centrifugal force. Here, two.oppoſite 
forces are fancied to be getting the maſtery alter- 
nately of one another; the centripetal quality o- 
vercomes the centrifugal at the very time the ac- 
tion of the former is leaſt, that is to ſay, when a 
comet is at its greateſt diſtance from the ſun, 
and thelatter gets the better of the centripetal qua- 
lity or gravity, at the very time its action is great- 
eſt, when the comet is at its neareſt point to him. 


Sir Jaac aſſerts, that the ſun is continually re- 


volving on his axis, and in progreſſive motion, 
perhaps, gravitating round ſome diſtant centre or 
other. Hence, ſprung the notion of a plurality of 
worlds; our ſyſtem having directly or indirectly 
any connection or participation with others, al- 
lowing them to co-exiſt, ſhould be diſavowed as a 
ſuperfluous thought, repugnant to reaſon, un war- 
ranted by ſcripture, and without an object, ſo far 
as has been yet deſcried by the human eye. Be 


this as it may, acknowledging perpetual motion 
in the ſun is a propoſition we ſhould all agree with 


Sir [aac in, and another circumſlance that ſhould 
receive our chearful aſſent is, his being the circum- 


t 
volving attendant of ſome centre or other. This 


ite tentrie body, however, we ouglit to bring home 
er- i and conſider to be the earth, and not any foreign 
o- object; ſuppoſed to be in a quieſcent! ſtate ſome· 
AC- CE Ee Re OE 
1a far beyond them. = 
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The mechanical or Hitchinſonian Hiſtem—Refectian: 
upon the Newtonian philoſophy. 


R. Hutchinſon, who may be ſaid to have been 
the rival of Sir JJaac Newtorin aſtronomi - 
cal aims and purſuits, could never muſter ſo much 
patience and paſſſveneſs as were requiſite to liſten 
a2 to tlie grand principle, which the latter had pro- 

ar- poſed to eſtabliſh the uni verſal and principal law 
far of nature; This great man, the dignity and juſt- 

Be nes of many of whoſe ſentiments have been much 
ion 
ith 


overlooked, afferted that the motions of the ce- 

leſtial bodies entirely depend upon the action of 
uld the TS. which conſiſts in the emiſſion * his light. 
im- N | 


((ar) 
As we ſee, ſays he, that no fire can he preſerved - 


on earth without an influx of air, ſo it is reaſona- ti 
ble to think; that the ſun himſelf cannot be ſup- 0 
ported without the influx of a ſtream of air from ti 
every {ide: - But the air, by which the ſun's heat ſa 
and light are preſerved is of a purer nature than b. 
what we breathe, being perfectly deſtitute of wa- aj 
tery or other vapours, with which our atmofphere”- ſe 
is always loaded. The matter of which fire, P 
light and air are compoſed i is ultimately the ſame; hi 
the only difference we perceive is, that when this " ſo 
ethereal matter appears to us as fire or light, it acts ge 
with violende; iffuing as it were from a centre to af 
the circumference, but as air it acts more mildly, er 
coming ſeemingly from a circumference: to the v1 


centre. The reaſon of this apparent mildneſs in 
the action of air, in compariſon with that of fire 


or light, is owing altogether to the groſſneſs of ci 

the particles of the former, which renders its ac- cl 

tion lefs. ſenſible; like a puſh with the head of a of 

pin, which is leſs felt than a thruſt with the point, ar 

though the one be given with "9 more force than fo 

the wy" 1 m 
th 
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T Henly, Cavallo:and many other men of diftinc- 
>. tion in the learned world never wer̃e of any other 
— opinion, than that the electric fluid is a modifica- 
1 tion of the element of fire. But happily, the 
t ſameneſs of this fluid and the thunder flame has 
1 been abundantly proved between 30 and 40 years 
ago by the inquiries and experiments of the de- 
= ſervedly celebrated philofopher Dr. Franklin of 
5 Philadelphia. About the very ſame time in which 
$ his diſcovery was made, it was put to the teſt and 
" ſucceeded in a capital experiment made by an in- 
8 genious private · gentleman in France, and came 
0 afterwards to be confirmed and aſcertained in an 
2 endleſs ſeries of trials, made by other perſons of in- 
e vention and genius belonging to different nations. 
n 250J;22 04:0 Na, 1 4 "If KY 
© The period, in which thoſe diſcoveries and de- 
f ciſions were made, may give a date to the irre- 
— claimable refutation and final overthrow and wreck 
a of the Newtonian phyſical ſyſtem, to all intents 
| and purpoſes. Nay, even before then, Hutchin- 
n for's firſt and fundamental principle was, that ele- 


mentary fire is ſent forth as ſuch from the ſun into 
the planetary regions and beyond them, where it 
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is converted into 2 ee whether 
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: | Thechief created ——— wa bene 
philoſopher, were fire, light and air. Theſe ele 
mentary powers and, qualities have no doubt a. 
conſiderable ſhare in the operations of nature, butt 
unleſs the manner in which they operate be o- 
plained, our knowledge is not at all increaſed, for 
we might as well have contented ourſelxes with, 
the Newtonian gravity, or the. occult qualities of A- 
riſtatle. In fact, an evident deficiency of active 
principles is obſervable in all the theories of the 
world hitherto, deviſed, which occaſions a conſtant. 
ſearch. after others, that, by their ſuperiour aQti- 
vity, may be able to fill up W that 


| neceffarily appear-in the ee 


Modem Wen in liel ſeem. to altar 
the farm of every theory, that had been fabricated 
of old with exceſſive induſtry by various writers, 
in order to explain the great phenomena of nature, 
and this may be obſerved in general with a par- 
. tial exception in favour of the mechanical ſcheme, 


effect again, ariſing from a material cauſe, ſnould 
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We muſt make ourſelves ſenſible how one part of 
matter acts upon another, ſo as to produce the ef- 
fect we wiſh to clear up; the demonſtration of an 


be attempted upon mechanical principles. 


The motion of the celeſtial bodies can be more 
rationally accounted far upon principles of electri- 


city. Thus, it rather appears, after the ſun, as an 
inexbauſtible: cleric body, has once charged the 
objects which he attracts with his own: fiery mat 
ter, that then, by degrees, his attractive influence 
upon them ceaſes, till he is at laſt even repelled by 
them, and: that attraction, like what we alſo ob- 
ſerve in electricity, does not recommence between 


them till the electric fluid, imbibed by the repel- 


ling bodies or zones, is diſpelled, when they are 
again drawn towards him, and ſo on alternately. 
We ꝛre to admit no more cauſes of natural things, 


than what are ſufficient to explain their phenomena 


agreeably to the laws of mechaniſm. It is not 
admiſſible upon any authority whatſoever, that a 


body flying off from another, ſome thouſands of 


miles in ane minute, ſhould, during that very time, 


0 8 '): 


beviolently drawn towards the latter body, or that 


it is _ virtue: of e it is ping 4. 2 
, '14 N 7 
Had the eleric . ine the} power of 5 

fion, as well as attraction, been known and eſta- 

bliſhed in the laſt age, there is little doubt but the 
poring and ſearching genius of the eminent New- 


tan would have called them to his aid, and, con- 
ſequently, have aceounted in a more ſatisfactory? 


manner for many of the great appearances of the 
he 280 _ . n di Ai 2525740 
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There is no "__ that Lise poſſeſſes the 
power of attraction, which may not in certain cir- 
cumſtances like wiſe poſſeſs the power of repulſi- 
on; the magnet, tourmalin, amber, glaſs and 
every other electrical ſubſtance exhibit inſtances to 


prove this. Now, by ſtrict analogy, as we find 


the ſun ſo powerfully endowed with attraction, 
why may we not likewiſe ſuppoſe him to be poſ- 
ſeſſed of repulſion? Indeed, this very power is con- 
feſſed by the Newtonians to reſide in him to a very 


great degree; for, they aſſure us, that he repels | 


the rays of light with ſuch prodigious force that- 
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they fly upwards of 95 millions of miles in ſeven 
or eight minutes. Therefor, why ſhould we con- 
fine ſolar=repulſion to the rays of light only, as 
they may be, in a particular view, conſidered! ma- 
terial, may not other matter brought near his body 
be affected in che ſame way? There is no doubt 
but the wo is the fountain of electricity as r 
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mean | of his te ad readily as attend by his Iams 
tating power; hence, the law of gravity muſt be 
either an alternate eſſect or operation of the ele&ti- 
cal power, or it muſt be rarer p N 
* 4 1 li z Deb 2 10 521725 


2 . 
10 1 1444 181 N 


Ki Was, in his definition wo matter, TIP the 
charge of contradicting. himſelf; at one time he 
affirms that matter is diviſible. without end, at - 
nother time he retracts this opinion and informs 
us, agreeably to the atomic doctrine, that it ap- 
pears probable, the Creator had formed matter ori- 
ginally in ſolid; maſſy and impenetrable particles, 
endowed with various powers of attraction and | 
repulſion.” The [diverſity of thoſe opinions diſ- 
concerted his followers not a little, but their em- 
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dataſſment farther ſwelled from W 
with himſelf, in tlie illuſtration of the nature of 
the attractive and repulſive forces. Their leader 
expeſſed himſelf in two different ways concerning 
this queſtion;-in his Principles, he poſitively main - 
tains that they are owing to a cauſe which is not 
material, and in his Neries, he ſuppoſes they may 
be dle effect of ſome ſubtile matter, called by him 
* POT eng e e e 8 6. 
E cheſe powers are actually immaterial, they 
muſt, therefor, be occaſioned by the agency of 
ſpiritual beings, created or uncreated; if created, 
we run with the ancient heathens into the notion, | 
that the world is governed by demons or ſubordi- 
nate- intelligences; hence, an eaſy tranſition can 
be made to polytheiſm. If attraction and repul-- 
ſion are ſuppoſed: to be the immediate actions of 
the Deity himſelf, we run again into the doctrine 
of making him the ſoul of the world. This laſt. 
hypotheſis has been ſtrenuoully ſupported by Baxter, 
in his treatiſe on the immateriality of the human 
ſoul; and even later writers of character have eſ- 
pouſed the opinion of immaterial powers to ſuch, 
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ane that if-we believe thew, the whole world 
confiſt of nothing elſe but attractions and repul- 
ann Phyſical palate 


| Certain other philoſophers of the Newtonian 
ſect, ſenſible. of the inſufficiency of attraction and 
repulſion to ſolve and explain all phenomene, in or- 
der to take their diſtreſs out of the way, were ob- 
' liged to call in the action of the mind to their aſ- 
ſiſtance. 


Leibnitz and ſeveral more learned men upon the 
continent of Europe, at the very firſt appearance 
of the Newtonian philoſophy, ſpurned and obj ected 

to the principle of univerſal gravity, conſidering it 
a downright abſurdity, at beſt nothing but an un- 
known and abſtruſe power, no better than the oc- 
cult qualities formerly inculcated by the Ariftote- 
lians, or another way of expreſſing ignorance. If 
attraction is the effect of any natural cauſe, ſuch 
cauſe muſt be material, therefor, it can be re- 
garded at moſt only as a partial, but never m 2s an 
N ng! Joy q n kv. 
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.  Manpertius, Deſaguliers and "I other moderate 
adherents to the perſuaſion of univerſal gravity ac- 


knowledge, that they never underſtood attraction 
to ſignify more than the bare effect or action of 


ſome cauſe,” which, though not yet diſcovered, 


ſeemed to be ſettled by the great Creator as the 
firſt of ſecond cus. 
ehe up feady: follower:: of ir Teas, 
does not deny his own belief, that attraction 


would mi remain eons | 
” " — — 4% 4 « 2 6 & ! ' * \ 
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Cotes, another inflexible friend of the philoſo- 
pher in queſtion, declares, that the cauſe of gravi- 


ty is occult and not yet diſcovered, but this oc- 
cult cauſe is certainly the moſt ſimple of all cauſes, 
beyond which we cannot penetrate, and when we 


are arrived at it, we can go no further; therefor, 


no mechanical account or explanation of the moſt 
* of all cauſes is to be A: GS of e 
| et; I 


Sir Joby Bring in | his diſcourſe upon the at · 


traction of mountains, afſfirms that gravity. has 


been long confeſſed by The Royal Society to be a 


\ 
1 
/ 
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primary quality impreſſed by the Creator on all 
matter, whether of the earth or the heavens, whe- 
ther at reſt or in motion. Hence, their and his 
views of gravity ſeem to differ prodigioully from 
the opinion and line of argument aſſumed by 
Maupertius, Deſaguliers, Friend, Cotes and even 
Sir Iſaac himſelf. Sir John cuts ſhort the matter, 
and ſays, gravity is a RE ys without a 
material cauſe. 
F292 oe 
If with Ferguſon we call it a law impreſſed ori- 
ginally on all matter; here is no difference, except 
merely between the phraſe of an occult law n 
an occult np | 


I with FOE and + athens we ſuppoſe, that at- 
traction is the immediate operation of God, then 
the occultation is not only infinitely increaſed, but 
we have another inconvenience to battle with, 
and that is, to determine, whether or not the 
hands of the Deity are tied up from doing any 
thing in this world but by the mean of attraction, 
A with wg __ 2 
well as good. * . | 
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- Beſides the foregoing objections to the principle 
and doctrine of attraction in general, it is in par- 
ticular demonſtrably inapplicable to the common 

of tolling betten 29 he ess gee 
db ne- of this quality abundantly in 


ie ee een benen 
nomical learning of the Egyptians, Tediyges the 
Wet hat eee ee 
2. AE 2 Stars. * 


partial view of the heavenly object, and thoſe that 


come within his obſervation he divides to five 


among which our earth is reckoned. 3. Ten ſe- 
condary planets, in which our moon is included. 
4. Twenty one comets; + the periods of three of 


which are only known to us with any degree of 


—_ 1 7 
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+ How repugnant is this to what Caflini advances, 


* 


G 


which ir, that thore is a tract in the heavens peculi- 
arly occupied by comets, and broad as the ſalur 2odrac.” 
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certainty. 5. Fixed ſtars. In whole 38 bodies 


deſide the fixed ſtars, which appear thin ſown. In 


clear and ſerene nights, when the ſky is ſeen magni 
cently lined over with ſtars, ſome more than others 
may be obſerved to twinkle and ſcintillats, theſe 
alone are called fixed ſtars. Now, it may be very 
opportunely aſked, what ſort of things are the reſt 
of the heavenly bodies within our ſight? Flamſtead 
found 3000 of them about 80 years ago, and 
there have been, perhaps, as many more diſ- 


covered fince, by the help of ſpy-glaſſes in the 
| hands of the contemplative. 


Our philoſopher thought that the fixed ftars 
are ſubject to decay and waſte away, but may 
be recruited again by the junction of comets, 
which ſometimes fall into them ; from thoſe freſh 
ſupplies of fuel, old and conſamptive ſtars, acquir- 
ing new ſplendour, may then paſs for new ones. f | 


— — —— 


+ Theſe federal 3 moved Hs 
nabe a catalogue of the fixed ſtars, to ſee if this 
Should help him to a diſcovery u the Rey 
of their chbyng and mir. 

& 


* 696) 

If the fixed ſtars are officiating ſuns to other 
ſyſtems, whoſe nature is exhauſtible, and whoſe F 
repair depends on a reinforcement from comets; | 
thence, we may conclude, conſidering the extra- 
ordinary excurſions and rare viſits of thoſe erratic | 
auxiliaries, many of the ſyſtematic ſuns muſt be ſo }| 
long without ſupplics of fiery matter, that their 

very exiſtence will be often endangered; what, © 
alas, becomes then of their inhabited planets? | 


I am out in my judgment, ſays Sir 1/aac, if co- 
mets are not a ſort of planets revolving in orbits, 
and returning into themſelves with perpetual mo- 

tion. Provided this hypotheſes is granted, we muſt 

| ſhiverat the conſequence; the cometary inhabitants 

in that caſe would have miſerable periods put to their 
exiſtence now and then, when ſwallowed up by 
thoſe immenſe ftery-globes or gulfs of ſuns, which 
they might accidently ll: in with. t 


——_— ——— 


+4sto theſe bearded and long-tailed itinerants the 
comets, ſays Fontenelle, they ſeem to be ambaſſadors 
from diſtant great ſyſtems, who cry out upon their en- 
trance to this, a'new fun! a of, 0 en uſe 
to cry, land! land! nw ; LAS Is 4 


4 
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Elefricity, ſeemingly, the chief power in the univerſes 
ä ( 
—— The theory of the fun, &c, 


TER influence of the electrie fluid is ſo gens · 
ral arid prodigious, that in reſpect to this 
world, it may be ſaid to have a degree of power 
bordering upon omnipotence. Though it is cer- 
tain, fince the creation of the world this fluid has 
had the ſame ſhare in all the operations of nature, 
which it has juſt now, yet the diſcloſure of its ac- 
tion, and even of its exiſtence, is, comparatively 
ſpeaking, of a very late date, being not at all, or 
very imperfectly, known and underſtood by for- 
mer generations. 


Ere atiy reckoning of time commenced, complete 
three days prior to the creation of the ſun and the 
inferior celeſlial· bodies, when the earth was a form- 
leſs and unfiniſhed hnmid-maſs, before a firmament 

G 2 


15329 
was fixed between the waters, which were on the 
ſecond day ſet apart above and below, and when 
nothing but extreme darkneſs brooded over the 
deep. Then, the Creator ſent out a ſpirit, who 
moved over the ſufface of the waters, in order to 
animate and inſpire nature. The firſt emanation 
of this commiſſioned ſpirit may naturally be ſup- 
poſed to have been, the ſuperinduction of latent 
life into the embryon-world; and it appears, 
this was effected through the medium of the uni- 


again out of nature would leave the reſt a ons 
3 mortuum and uſeleſs droſs. 9215 


Notwithſtanding the inſnite e which 
the fiery fluid originally poſſeſſed, it was ill de- 
fective in one, it wanted a ſufficient degree of 
brightneſs to illuminate a world. The Author of 
nature ſaw this, and at the cloſe of the firſt night 
ſaid, let there be light, or in other words let 
the fiery fluid, upon the wings of the elaſtic air, 
aſſume that qualitʒ more conſpicuouſſy, and it was 
immediately ſo, . There were, thus; thro days, 


£ wo 


verſally ſtimulating and vivifying element of fire, 
then introduced into the ſyſtem; whoſe extraction 
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or rather three rounds of light, without a formed 
fun at all, during the creation · weelæ; diurnal light 
may like wiſe exiſt after the ſan ſhall be done away, 
and diurnal light might at this preſent time be in 
force independent of a ſun. 
The day-light, which preceded the formation 
of a fun, was very probably more uniform and 
placid than the one enjoyed now: the radiancy, 
ardent . beaming and ſparkling of the ſun's rays 
may be intended to anſwer ſome other wiſe and 
good ends, but are by no means propitious or 
foſtering to hutnan life. A certainty of the compa - 
rative excellence of that light, which enlightened 
the earth in the beginning, can be deduced from 
David's teſtimony, namely, that the temperature 
of both the ſun and moon had been actually qualifi- 
ed and modified for the benefit and well · fare of 
man, The original light was ſuch as, when reviewed 
by the Efficient Power, pleafed him fully, He was 
perfectly ſatisfied with its equable clearneſs and 
chearfulneſs; luſtre and warmth went then hand in 
hand, and their united and mild effuſion: was 
without vehemence, PIT perhaps, 
3 
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hot — that which we have in this coun» 
try a ſpecimen of, in a ſerene and pleaſant mor- 
ning or evening during the hotteſt ſeaſon, and 
when the ſun is almoſt out of ſight. | The com- 
plete brightneſs, which the higher celeſtial zones of 
the fiery fluid woreduring the firſt few days, had not 
the ſmalleſt need of any enlightening acceſſion on 
the fourth day; any melioration or transformation 
then taking place was calculated to anſwer other 
ſolid intentions. In the firſt place, it was neceſ · 
fary to attach and give a determined and ſettled 
direction to thoſe expanded zones of the genial 
principle of animated exiſtence and heat, as well as 
to converge the thrice-chearful light to one fixed 
point, which e, before over * ee 
bounds. | | 


; Upon the OOTY of the Cs 
ordinary luminous-globe, accordingly, appearedin 
the eaſtern quarter of the zodiac, whereby the 

fulgent zones, that had but lately enlivened the 
| whole face of the univerſe, were attracted, regula- 
ted and brought to bear towards one defined and 
fixed point; which, as an inexhauſtible centric« 


lot 
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| Hountain of electricity, was in future times to di- 
ſperſe and collect again the fiery fluid. alternately 
from and to itſelf. This glorious lamp, teeming 


vith ſo much luſtre and animation, and which may 

de conſidered an eye to the univerſe, ſeems to 
have been erected by the hand of the great Ar- 
chitect of the world chiefly in order to be a 
rendezvous and reſervoir to the matter of heat 
and quality of light; an element and property al- 
moſt conſtituting the being of nature. 


I This was not the ſole object of the fourth day's 
work; the great and ſmall lights, then kindled at 
large in the heavens, were to ſerve for ſigns and 


. tokens to the inhabitants of the earth, whereby 
they can more accurately diſtinguiſh and enjoy 


the neceſſary viciſſitudes of day and night; they 
were to ſerve as marks and directories for our 


obſervations in the proſecution of daily and 
Rated worſhip, labour, journeys, £22 voyages, 


and various other duties and objects. Their 
movements, further, tend to afford both ends 


of the globe the experience of the grateful re- 


turns of the ſeaſons, ſeed: and harveſt months; 


 -  Languid and ghaſtly look of the moon, if floating 
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and that mankind might be enabled by means of 
ſuch pompous monuments, te keep calendars 
with ſome degree of accpracy, ſo as to ſub- 
divide their time into years, quarters or ſeaſons, 
months, days and hours. Thenceforth, a recipre- 
city of lights commenced, the ſyn dealing out and 
conferring light on the earth by day, while in hig 
abſence, or by night, the moon furniſhes a faint 
illumination of her own, to which the glittering of 
the ſtars makes a ſuperb and lovely addition. 


Further, in order to guard the human mind 
Againſt being overawed, or continually overcaſt 
with dull and ſullen impreſſions, ariſing from the 


acroſs the heavens in lonelineſs, during the duſky 


And gloomy watches of the night; and fo as no 


blank of any kind might occur to diminiſh or de- 
tract from the comfort as well as conveniency 
of man, the ſtars were ſuperadded. In regard to 
thoſe brilliant ſpangles, inſtead of being ſuns, with 
_ which the fable hemiſphere is ftudded belonging ta 
other frames and ſchemes of creation, or peapled 
planets within our own; let us calmly reſtrain any 
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wantonneſs or impetuoſity of the imagination in 


that way, and be ſatisſied that the whole of them 
are electric bodies, upon a par in character and des 
nomination, and are fo in every reſpect but in that 
of the plus and minus, as to the meaſure of their 
matter and motion. Hence, the whole heavenly 
objects, excluſiye of the ſun and moon, might 
in a general way be called luminaries or ſtars of 
the Iſt, 2d, 3d, 4th, 5th, magnitude, &c. + We 
can come to ſome idea about this, from a very 
ſimple exhibition; ſuppoſe, a jar of quickſilver 


TK +5) , 


was haſtily poured out npon the floor of a large 


— 


1 4 tranſient glance of 4 Harry fay may bring one 
to an abſtrac! remembrance of ſome ſpacious growing - 


wood, where old ſtandards are to be ſeen, here and 


Te Chineſe ** Fon tenelle, * We 
planets, or, if you will, worlds falling every year from 


the fly into the ſea with collifive noiſe, and others 
dlſſoloing in the atmoſphere. Our author ſaw many 
of thoſe fellar worlds burſting like ſquibs in France: 
and we may in Scotland obſerve, during every ftarry 
l 
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hall; "this fluid mineral would be then obſerved, in 
globules of all fizes, running here and there in va- 
rious directions, that tended to every point of the 
compaſs, and ſettling: at laſt in particular orders, 
aſſemblages, ſquads,” bands, rows, circles and 
groups; the whole, nevertheleſs, correſponding 
exactly in their look and quality, that is to ſay, 
as to colour, purity, fluidity, diviſibility, ſpecific 
gravity in the ratio of er Ar 2 
nn e and ſo --... pt: e 


X in like manner we may, 1 that | 
the aſtral ſubſtance is univerſally homogene, and 
the very fame in quality with the electric fluid; 

portions of which, at the Divine command upon 
the fourth day of the creation-week, aſſuming, 
probably, diſtinct and globular forms, thence- 
forth, had been diſtributed and planted i in compact, 
well defined and enlightening maſſes, along the 


n A, 
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night, dozens of bodies, nearly as ſplendid and well 
defined as Fupiter and its ſatellites, tumble down 
about our ears. 


thus-sddrefſed by Elihu. 
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milky way. f Where they are balanced and li- 
brated by a reciprocity of attractive and repulſive 
actions, ariſing from their power of electricity. 
Doeſt thou know the balancing of the clouds? 
Haſt thou, with God, ſpread out the ſky; which 
is ſtrong and asa molten boking-glaſs. Job was 


The arrangement of the ſtars took place, for 
onght we know to the contrary, principally, 
in order to garniſh and decorate the face of 
heaven, for .the perſpettion and benefit of man. 


—— 
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f The whiteneſs in 23 called galaxy, 
ſays Fontenelle, :s perhaps, an infinity of ſtars 
planted fo thick, that their interſtices are not diſcern- 
ible. They are, uſing a common phraſe, an ant-hill 
of ſtars, and not unlike the Maldivy iſlands, that are 
interſected only by narrow channels of the ' ſea, over 
which men can jump; the planetary worlds of the 
galaxy may be ſo near, that their pigeons are, per- 
haps, trained to carry letters from the one to the other, 
as they do here and there at the Levant; and the 


adjacency of thoſe worlds may enable their inbabi- 


tants, alſo, to converſe and ſhake hands ſometimes with 
one another. 
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The Lord: made man to have dominion over 
the works of his hands; He has GP things 
under his feet, BILE 3 c nc 
Lehel a ite a Danfeck n f 61 
Thbeſe ſtatements earmot ——— our 
esming to a deciſion, that all celeſtial objects, or 
the outworks of the univerſe, to which the eye 
has acceſs, are no more than ſubſervient members 
and appendages of the earthly ſyſtem. Moſes ſays 
0, and it is not likely, any will call ſuch authori- 
ty as bis to queſtion; ; neyer one, at any time upon 
earth, bad better opportunity to inform himſelf 


_ 
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+ The ſtars were called ſtellæ by the Romans from 
the greek verb rh to ornament; when a few of 
them are cloſely collected, we. ourſelves call theſe con- 
ſtellations. The Greels named them dcifa, from the 
Hebrew ſubſtantive wN fire. They, as well as the 
fun, and. moon, were likewiſe very naturally called 
ſidera .by the, Romans, from the verb ſido, becauſe 
allof them appeared to fit down inthe weſternocean from 
fun-fet to ſun-riſe; preciſely as gnats, placed on the 
axletree of a wheel, ſbould ſee conſpicuous ſpots on the 
concave fide of the wheel moving from eaſt to weſt. 
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concerning the ſecret conſtitution and outlines of 
nature. His Maker admitted him again and a+ 
gain into conference, and their ever memorable 
interview upon mount Sinai took up no ſhorter 
ſpace of time than 40 days! This cemarkable 
ſtateſman and moraliſt, whoſe inſtitutes and pre- 
cepts were not of himſelf but of pure divine ex- 
traction, very probably obtained a fund of natural 
knowledge, as well as moral and political inſtruc- 
tion, orally and viva voce from God himſelf. We 
have no reaſon to think, he was 2-man void of 
curioſity and an inquiſitive turn of mind; wiſhing 
to behold the face of Him, who cannot be ſeen 
by mortal eyes, confirms this. Our facred hiſto- 
rian, at any rate, would not pointedly inform us, 
that the ſun and moon were created in conjures 

tion with the earth, deſignedly for ſigns, ſeafotis = 
and ſo on to its inhabitants, if it was otherwiſe. 
Why are we particularly told, how the/fourth 
day of the creation-week was employed, if the 
fun and the reſt of the heavenly hoſt had exiſted 
before? That muſt have been a day, ity which 
hardly any thing was finiſhed, allowing its fellow- 
objects to be only unſcreened to the earth on it. 
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The ſun, who is, perhaps, no more than a con- 
ſolidated and enlightned body, too, of exceedingly 
pure and genial electric- matter, formed and plac- 
ed in a convenient ſituation jn the regions above, 
during the courſe of the terreſtrial creation and 
arrangement, of neceſſity muſt be conſidered one 
of the conſtituent parts of the immenſe contexture 
of the univerſe; intended for the uſes and pur 
poſes already aſſigned, while the earth ſtands, but 
when, in the fullneſs of time, it ſhall be reduced to 
nothing, or entirely metamorphoſed, it is then in 
like manner determined to annihilate him. The 


ſun began with the earth, and will terminate with 
it; this of itſelf ought to be cogent and con- 


cluſive proofs, that the original purpoſe of his ap- 


pointment was, to ſupply and fill up ſome vacan- 
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Provided the other 15 planets belonging to the 
ſolar ſyſtem, as at times it is called, be eſtabliſhed 
and furniſhed like this globe, for the reception 


and accommodation of rational inhabitants; pur- 
ſuing the analogy, it may be well ſaid, thoſe worlds 


were finiſhed off with far more diſpatch than ours. 
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Paſſing by all human authority about chis matter, 
let us couch all at once and ſubmiſſively acquicſce 
in what the Creator himſelf | twice wrote, and 
as often delivered out of his hand to Moſes, name - 
ly, that in ſix days He the Lord made heaven, 
earth, ſea and wwhatever- is in them! Indeed, it 
would be very inconſiderate and raſh in us to ſup- 
poſe that He, during the ſhort time He was pleaſed 
to allot for our creation, ſhould likewiſe. be en- 
gaged in a multiplicity of other complicate and 
e works at — ſame inſtant. 


Wha” e Jobs! 8 Aluſon to the laſt diſplay 
we. will have of thoſe heavenly bodies, at the u- 
niverſal diſſolution of nature; the ſun ſhall be- 
come black as ſackcloth of hair and the moon 
ſhall appear as blood, the ſtars of heaven ſhall-fall 
unto the earth, and the heaven will depart as a 
ſcroll, when it is rolled together. Here we are 
to take notice, it is not the terraqueous globe a- 
lone, but the whole univerſe, that is to be anni -; 
hilated at the extermination of nature; the ſun, 
moon and ſtars will join iſſue with it. If our earth, 


” 


bunal. Thoſe events ſurely, from analogy, ſhould 


ene, and che moon ſhall not give her Rgbt, 
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than a mote in a corner of the viſible creation, its 


teduction to nothing, let this fall out when ĩt may, 


ſhould be motely too. Why are the celeſtial bo- 
dies comprehended in its impending cataſtrophe, 


or made mention of and referred to atall, if they 


are eccentric. and foreign ſchemes? Beſides, as 
the planets are to tumble down upon the earth 
and expire with it at laſt, this neceffarily muſt 


| bring on & trial and examination concerning the 


merit and demerit of the moral conduct of their 
rational inhabitants, at the critical period we are 
to be ſtanding pannels before Chriſt's ſolemn tri- 


bid fair to be attended with ſaperftuous tumult 


and confuſion; it is true, the accumulation of ju · 


dicial buſineſs at the end, and the erecting opera- 
tions in the beginning might be reckoned of 2 


piece. 


The ſecond Perſon of the Trinity, who then is 
to fit magnificent and ſupreme judge of all, fore · 
told regarding the end; that immediately after the 
tribulation of thoſe days, the ſun fhall be dark- 
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the ſtars ball fall from heaven, and the powers of 
the heavens ſhall be ſhaken. In other words, the 
fery-floid, preſently conſtituting all the lumi- 


nous orbs above our heads, and which gives law, 


or, as it is expreſſed in the book of Job, ordi- 
nances to the heavens, will then diſſolve its amaſ- 
ments and relinquiſh its aerial incloſures, and in 
the way a ſingle ſtar is now frequently ſeen drop- 
ping from heaven about our feet, the whole celeſ- 
tial bodies ſhall at laſt dart down to complete the 
earth's ignition, leaving thoſe orbs behind, now 


ſo glorious, then no better than apparitious clouds 
and grim ſpectres. The elements will melt away 
with fervent heat, and it is probable the fiery mat- 
ter, after deſtroying and undoing all but itſelf, 
will finally even conſume itſelf, or be tranſlated. 
The world was driven from before the Lamb, and 
there was no place to receive it, ſays John. 


Thon, Lord, the firſt Perſon of the Godhead 
thus addreſſes the ſecond, according to Paul, haſt 
laid-the foundation of the earth, and the heavens 


are the works of thine hands; they ſhall all pe- 


riſh and wax old as doth a garment, and as a veſ- 
. H 
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ture ſhalt thou fold them up, and they ſhall be 
changed. + Thoſe, who are at any loſs now where 


the centre of the world is, will then have it diſ- 
cloſed to them, when the out-poſts and extreme 


detachments, as it were, will be ordered to fall in 
with the main body and join in the general iſſue. 


Never was a weapon preferable to the Coper- 
nican ſcheme put into the hands of n. 
ſcripture- ſcoffers and infidels. 


+ The fun, moon and ſtars, according to Zeno, 
Cleanthes and Chryſippus, ſhall, in common with 
the reſt of the univerſe, periſh by fire, cauſed by the 
Fower of fire, which is in all things, and which, af- 
ter a long time conſuming the moiſture thereof, ſhall 

| reſolve every thing into itſelf. Thus, the opinion of 
the univerſal conflagration of the whole ſyſtem at laſt 

was maintained, from the light of nature, by the firſt 
and moſt ancient of the ſet of Stoic philoſophers. 
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SECTION VI 
The ſame ſubje continued. 


__” DED the phyſical queſtion, whether 
the ſun is our ſyſtematic centre, following 
another centre, or only the chief ſatellite + in the 
train of the earth, had become a political ſubject of 
debate, we would undoubtedly appear more tena- 
cious of our natural right. Upon this occaſion, 
we would ſtrain every nerve in arguing irreſiſti- 
bly and at great lengths, that his ſervice was ori- 
ginally adjudged to us, and that his and our con- 
nection was ſo intimately interwoven, as to pre- 
clude the ſmalleſt claim of any foreign power 
whatſoever upon him. ö 


The magnitude of the ſun, as well as his prox- 
imity to the earth we are entirely ignorant of. 
Omnipotence might, by only ſaying, let it be done, 


— * 


+ The commanding yeoman of the guard. 
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cauſe a ball of condenſed electric - fluid, one mile in 
diameter, to exhibit and produce the very ſame 
appearances and effects, which the ſun does. Mark 
the promptitude and aſcendant power of provi- 
dence, that kept time and pace with the exigen- 
cies of mankind in other leſs momentuous in- 
ſtances: namely, the meteor that pointed out a 
line of march to the Iſraelites, when retiring from 
Pharaoh's dominions, which, at the approach of 
their purſuers, veered about and covered the pur- 
ſued's rear, always ſhining upon their encampment 
but darkening that of the Egyptians; the copious 
ſfupplies of quails, manna and water diſpenſed in 
the barren and inhoſpitable deſerts of Arabia, for 
the term of 40 years; the multiplication of the 
widow's oil, through the oſtenſible power of Eliſba, 
the extraction of heat out of the highly inflamed 
furnace, impiouſly ordered by Nebuchadnezzar to 
cut off the ſteady Shadrach and his two compani- 
ons; the tranſmutation of water into generous 
wine, upon a convivial occaſion at Cana of Gali- 
lee; and the extenſion of a few loaves and fiſhes 
in the hungry wilderneſs of Bethſaida! 


1 

Miracles and ſupernatural agency are not to be 
lafd afide, becauſe ſome men may perhaps diſ- 
like them. Little or no incongruity appears, in 
the application and analogy of the caſual and tem- 
porary diſplays of might, juſt now mentioned, to 
the ſomewhat parallel, though more permanent 
phenomena of the ſun, moon and many other things; 
no contradiction is implied i in either, ſo, both are 
equally eaſy to the Almighty. To him, natural 
and ſupernatural, perennial and ephemeral diſ- 
plays of power are alike, and He can make uſe 
of immaterial and uncreated power, when mate- 
rial and created ſecond-means may happen to be 
deficient in producing and bringing to pals effects 
and events, agreeably to his ſacred pleaſure and 
inviolable purpoſe, either in the original eſtabliſh- 
ment of any law of nature, or ſubſequent inter- 
ference and ſuperintendence otherwiſe thereof. 


According to a calculation made by Sir Iſaac 
Newton, the rarity of the air, at the height of 200 


miles above the earth, bears the ſame proportion 
H 3 


N 


to our atmoſphere as 75000000000000 do to 


one. F 


Again he ſays, at the height of one ſemidiame- 
ter of the earth, or 3985 miles off, reckoned from 
the carth's ſurface, the air is more rare than with 
us in far greater proportion, than the whole ſpace 
within the orb of Saturn is to a ſpherical ſpace of 
one inch in diameter. And, therefor, if a ſphere 
of our air, about one inch in thickneſs, was 
equally rarefied with the air at the height of one 
ſemidiameter of the earth, from the earth's ſur- 
face, it would fill all the regions of the planets to 
the apogee of the orbit of Saturn, and far be- 
un it. 


If the firſt of theſe calculations is abſolutely juſt, 

or nearly ſo, three very probable conjectures may 
be deduced thence, viz. reſpecting the diſtance of 
the ſun from the earth, and the denſity and ſize 


of his body. 1. It is preſumeable at once from 
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this calculation, that air cannot be in a ſtate of 
higher rarefaction than at the altitude of 200 
miles; conſequently, the rarefying cauſe muſt be 
preſent there. 2. If the air, occupying the inter- 
veening ſpace between the ſun and the earth be 
tapering, as it were, from a thin celeſtial-baſe of 


ſeventy-five millions of millions of feet to a con- 
denſed apex of one foot of atmoſphere, ſuch as is 
to be found near the ſurface of the terraqueous 
globe; then, we may mathematically conclude, pro- 
vided 2 zone of our atmoſphere, whoſe circum- 
ference and that of the ſun correſponded, was 
placed where he is, we would ſee that zone, if any 
how rendered ſo luminous and beaming as he, 
equally viſible as we ſee the ſun; hence, his den- 
ſity does not perhaps much ſurpaſs that of the ter- 
reſtrial atmoſphere. 3. As to his exact ſize, the 
conformation of the eye can be of very little ſer- 
vice to us with reſpect to objects, which are ſitu- 
ated without the limits of diſtinct viſion. An ob- 
ject will generally appear then more or leſs con- 


fuſed, according as it is more or leſs removed from 


thoſe limits; this confuſion aſſiſts the mind in 
Judging of the diſtance of the object, it being al- 
7 


ways computed ſo much nearer or farther off, by 
how much the confuſion prevails. But, this con- 
fuſion has likewiſe its bounds, beyond which it 
can never extend, for when a body is placed at a 
certain diſtance from the eye, to which the breadth 
of the pupil bears no ſenſible proportion, the rays 
of light, which come from a point in that object 
and paſs the pupil, or the object · end of a teleſcope, 
are ſo little diverging, that they may be conſidered 
as parallel; a picture then on the retina will-not be 
ſenſibly more confuſed, though the body be re- 
moved to far greater diſtance. Thus, we do not 
judge of diſtance merely by the angle under which 
objects are ſeen, though their apparent magnitude 
deoreaſes with the angle under which they are 
viewed, as has been always underſtood, It is alſo 
confeſſed, that it is only by cuſtom and experi- 
ence we come to form judgment both of magni- 
tude and diſtance, and if the bulk of bodies be 
miſapprehended, the idea of their ee will 
vary likewiſe, 


Bonguer obſerves with much truth, that very 
great diſtances, and thoſe that are conſiderably 


ery 
bly 
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nearer than they, make nearly the ſame impreſ- 
fion on the eye. The preciſe diſtances, therefor, 
of celeſtial bodies can never be aſcertained ; not- 
withitanding the ſtrong reliance people of the pre- 
ſent times have upon trigonometrical and, more 
eſpecially, teleſcopic aſſiſtance. If we amuſe our- 
ſelves with the Hypot heſis of the ſun being only 
200 miles diſtant from the earth, from a perſua- 
ſion that, perhaps, the ultimately poſlible degree of 
aerial tenuity is to be found there; though, by the 
by, it is probable the vehemence of the ſun's en- 
tire heat is by no means capable to produce ſuch 
degree of diflipation, as is here ſuppoſed by Sir 
Iſaac. If we liſten to the ſuppoſition, however, 
that he is ſo near the earth, that moment we 
ſhould concur in the reduction of his ideal ſize, 
aud acquieſce in a reaſonable extenſion of his ap- 
parent magnitude; for if the interveening medium, 
between him and us, be of ſuch exquilite tenuity, 


as is imagined here, conſequently, he will with 


very little difference be equally near, in an opti- 
cal ſenſe, as if his walk had been but few leagues 
beyond the boundary of our atmoſphere. 


64 


In the courſe of common experience it is well 
known, when 2 perſon inclines to illuminate a 
room of 156 by 180 inches, or 13 by 15 feet, 
in dimenſion, it will be judged quite ſufficient to 
place 24 candles in it, properly diſpoſed, whoſe 
flames, had they been united, would form a co- 
lumn of 24 half inches or one foot. This blaze 
would abundantly enlighten the apartment, with- 
out kindling one of 156 by 180 inches in diame- 
ter. As therefor, we know there is never an 
area of above 156+ by 180 degrees of the earth 
illuminated by the ſun at once , it would be e- 
qually ſuperfluous as in the above-mentioned pa- 


ns 


+ For example, the hemiſphere of our globe oppoſed 
to that ſpace of the heavens, which is between the 
eaſt and the weſt cardinal points, and the part of 
the ſame hemiſphere, which is between the arctic 
circle and the ſouth pole, enjoys ſolar light only, when 
the ſun is exactly in the ſouth and north meridian 
zenith-line, at the winter ſolſtice with us. 

| Were 


61150 


rallel caſe, to apply a flame of 156 by 180 de- 
grees of ſolar ſubſtance to ſhine upon a diſtrict of 
the earth of the ſame extent. Let us not run the 
riſk of being ſuſpected tacit idolaters of the ſun! 
To compare ſmall things with great, the pheno- 
mena, which the light and heat of earthly fires 
produce, ſhould excite our admiration proporti- 
onably as high as thoſe which the light and heat 
of the ſun do: to the ſame natural effects we 
muſt, ſo far as is poſſible, aſſign the ſame cauſes. 
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Were a perſon, whoſe time and other opportunities 
allow, to provide an artificial terraqueous-globe of any 
given ſize, as alſo, a globular glaſs-lamp, whoſe di- 
ameter to that of the globe may be in the proportion of 
one to eight, or of. any. other. diameter which he, finds 
anferable ; and to bold this lamp, well illuminated, 
perpendicularly above the fouth tropical line, or in a 
fit ſituation to enlighten preciſely the hemiſphere from 
the ſouth pole to the arctic: circle. If then, the diſtance 
between the lamp and globe i i taken, the ratio of it to 
the diameter of the globe may go a great way to diſ- 
cover the diſtance between the earth and fun at the 

1 tropic 
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Aſtronomers compute, that the diametrical 
meaſure of the ſun amounts to 890000 miles, 
and his being of a globular figure is a circumſtance 
univerſally acknowledged. Now, one of his he- 


miſpheres, conformably to ſuch diameter, would 
make a half-ſpherical ſurface of 13 35000 miles 


over every way. Can any one coolly believe, 


that ſuch an immenſe face of flame would be op · 


poſed to an area of the earth, not exceeding 
10800 by 9390 geographic miles , in order to 
throw light upon the fame? As little we can 
depend upon the | affertion, that the ſun is 
95173000 miles diſtant from the earth. Expe- 
rience without the ſmalleſt conſultation with rea- 
ſon, is enough to ſhow, that the nearer the ſource 


of heat and light is to any object, the influence of 


| tropic of Capricorn, as well as what the very magni- 


tude of the ſun himſelf is. 


The exact diameter of the earth is and ſhall be 
undetermined, till the longitude is found out, the 
computation of 7970 miles is, like many other things, 
ideal. 


1 60 ef which are equal to 69: Engliſh miles. 
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thoſe qualities will be the quicker and more effi- 
caciouſly communicated to it. For inſtance, if 
there was occaſion for erecting lamps to light a 
ſtreet in Gibraltar, whether an adjacent place, or 
the top of one of the Pyrenean mountains, was 
the moſt eligible ſituation to have thoſe lamps 
fixed up, required no deep deliberation to deter- 
mine, 


If theſe obſervations regarding the diſtance, den- 
fity and magnitude of the ſun, come ſhort of ef- 
tabliſhed axioms, the ſtatements and propoſitions 
now made muſt remain problematical; though the 
certainty is approached, that he is not at the vaſt 
diſtance which we apprehend, that in ſubſtance he 
is, perhaps, a ball of compact electric - fluid, or an 
embodied and luminous ſphere of pure elementary- 
fire, and far nearer his apparent ſize than of the 
enormous bigneſs which we are apt to affix ideally 
to him. | 


| By the Mofaic account, the heavens and all 
their hoſt were formed at the ſame inſtant of time, 
in which the earth and the fullneſs thereof were 
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finiſhed. By revelation ve come to know in like 


manner, that they ſhall all periſh indiſcriminately 


together at laſt, or be ſubjected to an analyſes, 
which cannot at preſent be ſeen into by us; the 
creation, duration and fall of the whole, however, 


are preciſely to correſpond. 


David ſpeaks in the cleareſt language on the 
ſubject of ſolar motion; the Creator, ſays he, in 
the beginning did ſet a tent or canopy for the 
ſun, whoſe appearance therein, he beautifully adds, 
is majeſtic and pompous; not unlike the appear- 


ance of a bridegroom ſtepping forth with comeli- 


neſs and gaiety from his chamber, or like that of 
an athletic youth, ſtarting with ardency from the 
goal to run in the race; thus, the ſun ſets out 
from one end of the heavens circling to the ſame 
end again. To this he adds, that the moon is 
appointed for ſeaſons, and the ſun knoweth his 
going down. | 


Solomon is known to have been an univerſal na- 
turaliſt, whoſe wiſdom, knowledge and largeneſs 
of rational ſentiments excelled all the ſages of the 
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Eaſt; he treated of the vegetable world, from the 
cedar-tree of Lebanon down to the hyſſop that 
ſpringeth out of the wall, and wrote alſo of beaſts, 
fowls, reptiles and fiſhes; he tells us too, that the 
ſun ariſeth and goeth down, and haſteth to the 
place where he aroſe. 


In the books of Kings and 1/a:ah, the ſun is aid 
to have returned 10 degrees backward in one of 
thoſe places of ſacred writ, and his ſhadow to 
have done ſo in another, in the caſe of Hezekiah. 


Moſes relates concerning the overthrow of the 
profligate cities of the plain, that when Lot was 
entering Zoar, the ſun was riſen upon the earth. 
Why might not the hiſtorian expreſs himſelf 
otherwiſe and ſay, Zoar had juſt entered the ſolar 
light at that particular time? 


Foſhua, a general, and the only one, who ever 
had the honour to fight immediately under the 


orders of heaven, is likewiſe reprehenſible for 
praying to his Divine Commander to ſtop the fun, 
an immovable body, and the moon a moveable one, 
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in their career, until he obtained complete victory 
over the Amorites. It was Juſt as eaſy to pray, 
that the earth ſhould halt in its motion and ſtand 
mill with its fatellite in the ſame poſitions} in 
which they then Rood as to the ſun, did he actu- 
ally believe the motion, which we perceive in 
him, belonged to the earth. Beſides, it was ex- 
tremely confuſed to pefition, that a body, which 
was not in motion at all, ſhould be ſtopped; and 
in the ſame requeſt to join another body which' is 
in actual motion. The anſwer made to his en- 
treaty announces motion to both, in the moſt di- 
rect and unequivocal ſenſe, the ſun ſtood ſtill over 
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Thorn we are not able to fay. 


Gibeon and the moon over the valley of Afalon. f 2 n 

Now, where have we any authority to believe; I wit 

that Copernicus excelled all thoſe heavenly inſtructed Per 

men in natural knowledge? We know perfetly i © 

well, who it was that dictated to them, but who il © 

? it was that directed the opinion of the canon of *. 
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- Withſtanding their apparent motions, we. might 
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A —— little, and attend . 
argument whatever in behalf or againſt the. api 
nion of tha ſun being in eee 
or his being rather a centre to t and chapter 


vhjets:of this ſyſtem; as littla let us tnind wh, 


ther the earth be revolving round the moon, or it 
the mobn is in circulation around it, but refer the 


ſuppoſeyſome ſpettator br other; entirelꝝ unbiaſſac 
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| Kore of ſome defect in our own' ſenſes and/judg- 
ment. If another ſuggeſted,” that both thoſe 1u- 
minaries moved round the earth, in the very way 
our ſenſes and judgment, unperplexed by ſophiſ- 
try, ſhould guide us, we would; perhaps, give ear 

to ſuch an affertion too. But if a third perſon 

confuted both the foregoing aſſertions and urged, 

that one of thoſe bodies rather was actually at reſt, 
andi a centre to all viſible objects, and the other 
oily an attendant upon the earth, and always in 
rapid motion round it; ſurely, aftet conſidering 
his view reſpectively as to hoth bodies, and con- 
traſting it with their: ſimilar daily motions, from 
eaſt to weſt, we would be ready to canclude This 
man Kd and N en himſelf. 


It ws been called | a W e 4 turgid 
thought to ſuppoſe, that the heavens with all the 
Iunaimaries therein are revolying round the earth 
every 24 hours. The Copernican ſyſtem itſelf ad- 
mits of the moon's diurnal revolution round it; 
What is to hinder any other ſyſtemiſt, with equal 
_ addreſs and ſucceſs, to aſcribe ſimilar and as quick 
motion tothe ſun? . The ſtars too mould appear zuſt 
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a8 nimble to run in the ſame race, and this ng 
doubt they do, according to their reſpective peri- 
ods; therefor, the. whole difference between the 
2 ſyſtem and the Egyptian's is in fact wholly 

whether the ſun or the earth ſhould get 
8 the world's centre. Some aſtro- 
nomers, indeed, have given a marvellous Air of 
ſanction to the firſt of theſe pot heſes, when thęy 
Lay, that the body of the ſun is à prodigious 
globe of fire, whoſe diameter is ſeven or eight 
times greater than that of all the planets, though 
united itte dne maſs. | The quantity of matter in 
the ſun; ſays Sir Iſaac, is to the quantity of matter 
in Saturn, as 3021 to one. This is a big thought, 
it is of ſuch magnitude, that it is by no means 
ſurpriſing, why mankind have not been fond of 
tampering with ms ſubjed i it NN to! 
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It is equally inconſiſtent. that the earth ey the 

| other planets, which, according to the opinion of 

the theoriſt juit now mentioned, are very ponde- 

rous and ſluggiſh bodies, Jhbuld be all xipping 
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ready ſomethiag like the following ortery- con- 
ſtructute, and after wards, have it ſuſpended in 
his library, to ſee if the expedient, however weak, 
can give ſame degree of ſteadineſs to his wander- 
ing and deſultory ideas, when engage with the 
* of aftrqgompe,.; | 


Let a ball be made of ook or any a ligt 
ſubſtance, three inches in diameter, and painted 
green, with red equatorial and ecliptic lines; 
next, & two other ſmaller balls are to be provided, 
the one meaſuring half an inch and the other a 
quarter in diameter, the larger of theſe to be 
LID red, and the leaſt _ of, an orange 
the. one three oder broad. al age othes half an 
inch, are to. be prepared 1 in the form of girdles, or 
rings; the circumference of the broad one a: 
mounting to three feet and nine inches, and that 
of the other to two feet and three inches. A 
piece of dark coloured and lender” cord, of hair 
line, may be dra vn through the axis of the greet 
globe; which being lenottec at the diſtanee of three 


inches, intrödude“ de * ngen of Us! knot 
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+hrongh the leſs ring, at half the breadth of the 
ring from the concave to the convex ſide; let the 
ligament be knotted over again at the diſtanee of 
other three inches, and drawn as before through 


the larger paper-ring: laſtly, the poles of the 


green ball being turned ſouth and north; While 
the rings are ſwerved into an eaſt and welt direc- 
tion, in this manner let the little apparade de 


cliked to the roof of the apartment. Equinoctial 


and ecliptic lines are to be, previouſly, ſcored 
along the concave fide of the big ring; and about 
where theſe lines ſhould begin to form an angle in 
the point of Aries, as it were, upon che interiour 
girdle, there, the orange · coloured ball is to be 


waxed, repreſenting the moon; in the ſame way, 


| the red ball is to be fixed where the equinoctial 
and ccliptic lines meet in the fign Libra upon the 


external girdle, prefguratiog the n. 938 


earth, the orange · coloured one denotes the moon, 
und its ring an jmaginary equinoRtial-circle within 
the lunar Zodiac, . the courſe through which 
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the 


on, 


beyond each fide of the ecliptic. . 


ter 


that changeable luminary performs her monthly 
revolution ; the red globe may put one in mind 
of the ſun, and its girdle of the ſolar zodiac, 
through which his annual walk or great routine is 

made. Hundreds of greater and ſmaller ſpots, of 
yellow colour, may be likewiſe penciled over the 
inſides of both paper- belts, in imitation of ſtars 
of every magnitude. Were a gnat placed upon 
any part of the green globe then, which was to 
lock up to the zenith and about again towards the 


horizon, its proſpe& would, perhaps, nearly 


coincide with that of men upon the terraqueous 
globe. Fontenelle, about to unfold the ſtructure of 
the univerſe to his marc hiongſe, begins his demon- 
ſirations n much to the above W 6 65 8 
By the Newtonian aſtronomy, celeſtial objects 
are reduced to two claſſes, viz. primaries and 
ſecondaries : or which may be conſidered rather 
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1 The moon and Mawr are ſaid to 3 up and 
down over a ſpace of eight degrees, or rat ber more, | 
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as electric bodies reciprocally influencing and in- 
fluenced, the whole being liable, in particular ſitu- 
ations; to be ſenſibly affected by the ſuperiour at · 
traction and repulſion of the ſun and moon. 
Hence, ye can comprehend how thoſe mobile: 
electric· balls, named planets, may be centres to 
leſs globules around them, and how they may. 
be ſituated in the lunar rather than in more dif- 
tant aerial regions. Ihe very ſame Power, who 


planted ſtars at greater diſtance from the earth, 


might as eaſily, and ſeemingly to better effect, 
ſettle companies and files of them in more concen- 


nd —— "The fixed ſtars, nich are” ap- 
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+ If the moon goes through her orbit in 27 days, 
7 hours, : 43 minutes and 4. ſeconds, at à mean rate, 
from any. given fixed Jar. to the ſame ſtar again, as 
obſervations how; ; that fred Ver muſt be in the 
boundary of 4 heſs circle than that deſeribed by the 
fan, . 29-dayi, 12 hours, 44 mi- 
nutes and 3 ſeconds, to quadrate her lunation to 
the radii of the ſolar eircle. Hence, can it not be 
 #bſolutely concluded, that the fixed fart a are nearer 
than the ſun to the earthy - * * 
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parently ſtationary, becauſe neither their fize nor! 
motion are cognizable. by the eye, further than 
that they are obſerved to keep generally at the 


fame diſtances from one another, probably, are 
primaries alſo to their own adjacent little conſtel- 


lations, whoſe inferiour ſize renders them ſtill 
more imperceptible, and hardly viſible, except 
when the ſky is remarkably clear and free of 
clouds, Laſtly, as to comets, they ſeem to be 
only highly charged electrics, not unlike rockets; 
from this circumſtance they become more erratic 
than the reſt of the ſtars, yet, they {till have 
their periodical revolutions, and are ſubject to 
the laws of nature, The phenomenon of planets, 
fixed ſtars and comets becoming ſometimes bright- 
er and and more enlarged than at other times, may 
be imputed to their fortuitous junction with wan - 
dering electric- balls, meteors, other comets, fall · 
ing ſtars or ſuch. From what is obſerved, it is 
eaſy to conceive, after a curvilinear impulſe had 
been originally given to the ſun, how this action 
might change afterwards into an energic and elec- 
trical power, and continue ever ſince, carrying 
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lique or ſpiral direction being ſuperinduced to 


the: curvilinear motion, an idea' may be further: 
formed, how, his diurnal circuits might be. made. 


firſt to the northward and again to the ſouthward. 
In this way, his annual ariſing from his diurnal 


movements, and all the phenomena that follow, can 
be underſtood without recourſe to ambiguity or. 


fiction. 


It will be allowed that the ſun, when newly 
created, appeared in the eaſtern part of his orbit, 


whence he ſet out upon the morning of the fourth 


day towards the weſt; and, on that ſame evening, 


it is likely, the moon made her appearance in the 


eaſt quarter of her orbit alſo, proceeding weſtward 
like the ſan, but nearer the earth. The conciſe 
hint, which ſcripture gives of the geography of 
the country of Eden; into the poſſeſſion and te- 
nure of which mankind were introduced at firſt, 
gives us room to conclude, it might have been 
ſituated nearly about the 35th degree of north la- 


* 


C rr 
titade and 4oth degree of eaſt longitude. f Con- 
ſequehtly it is reaſonable to ſuppoſe, the ſun's 
walk for the firſt fix months was vertical to the 
northern hemiſphere, and that at firſt he ap- 
peared perpendicularly above the equator, or 
where the inhabitants of the northern end of the 
earth ſay he is at the vernal equinox. Whence, 
he began to make gradual advances towards 
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1 By the Moe narrative of the third day's crea- 
tion, it does not appear, the vegetable world was then 
froduced in the ſtate of maturity, but only in à ru- 
dimental ſtage; there was neither ſun nor moiſture as 


Jets Moſes obſerves, to bring an vegetation , nor any 
man to cultivate the ground. 


Dionyſius of Alexandria, Julius Cæſar and Char- 
lemaign with their doctors and aſtronomers, and 
Pope Gregory, to all of whom we are much indebted 
for their amendments and adjuſtments of the calendar, 
feem to have Had in view, that it was ſeed-· time in 
thoſe regions of our glabe, which lie about the 25th 
degree north latitude, at the time of the creation. 

; But, 


(- I32, } 


the north pole, | deſcribing. an, ablique or 


ſpiral circle during every 24 hours until, alter 


paſſing the ſigns, Aries, Taurus and Gemini, he en- 
texed that of Cancer, where in reſpect to bounds 


it is ſaid to be the north tropic, and as to the ſea - 
ſan, the ſummer ſolſtice wich us. At and from 


the tropic of rer it ould ſeem, by 2 colmical 


— 
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But, why the janua or entrance of the year was fired 
by them go days earlier than the vernal equinox muſt 
have been, probably, in order to fill up a cycle or 
round of time, the adaptment of "which, perhaps, 
could not be otherwiſe buſbanded With preciſion, nor 
an eaſy co-incidence in the diverſified revolutions of 
ihe great PN nn bit upon, by any other method. 


Do climate in Eden was, immediately PO 
tabliſhment of the. ſun, probably, not very different from 
zwhat is experienced in à mild ſeaſon. about the 2 1½ 
of March yearly at Madeira, the 2 1ſt of April at Ve- 
nice, the 2 1ſt of May in the eaſtern part of Scotland, 
and about t he 1 e e ou 
4 Keland. i 
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dato then nevwoly commencing +, that the ſun was 
remanded te run-over 2 retrograde courſe by the 
figns Cantet, Tro and Virgo, till he arrived again 
it che equinottial Nine, when we fay it is the au- 
tamnaf educ.! Then, iuſtead of reiterating 
the Time 4&&ial-jourticy; he, - when of fix montlm 
ſtanding, moved forwards to the ſouthern hemiC- 
Phere! by cke figns Lira; Scorpio antl Sagittarius, 
At he reached th Touth tropic, whe the itihabi- 
tints of that tha bf the globe cal it their fümmer 
TIME; at tie end of ind months after his for- 
mation, he revertod his ſouthern career and fell 
back from the tropic df Capricorn towards the 
equindAil fine by the figns Copricormus;) Agiarits 
and Piſces, and at the end of the firſt year re-en- 
tered Aries again, when it was the ſecond vernal 
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3 Here i it hay. be led, wh FS the fon op at 
the gn Cancer and move no > further north? To wave 
this. query, tet it be 72 explained, why the torrid 
Zone and no more of t] the earth keeps as it were in the 


2 5 ; kus, during Its whole ſuppoſed annual courſe * 
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he progreſſive motion of the ſun, thus, ſeemy 
curves, bis place is changed 2 365 th part of che 
ecliptic every 24 hours; bending from the equi- 
noctial line northwards from the 2 fſt of March 
till the 22d of June, or during his northern de- 
clination, and from the a ad of June to the 2 3d. of 
September, or during his aſcenſion again to the 
equinoctial line, he re doubles thoſe ſpiral curves. 
From the 23d of September, to the 22d of De- 
.cember,. that is to fag, during his: ſopthern de: 
clination, he continues circhng. tawards the ſouth, 
-but from the 22d. of December to the 2 1ſt of 
March, eee wok to is 
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whoſe handle was made of wood ſhaped like a 
on, in imitation of an equator and two tropics. 
Then, ſuppoſe A "{kein' of thread was unfurled 
along this handle till 90 eircumvolutions were 
made from the centric line to the imaginary 
north tropic; e o other 90 e were 


In duch manner as mY one held a ea, | 
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regreſſiyely made to the middle line; the mid line 
then being croſſed, and the ſpiral turns of the 
thread ſtill progreſſively continued till they 2 
mounted to 90 more, when the ſouth tropic, a8 
it were, was reached; and thence laſtly, an equal 
quantity of ſpires to be duplicated back to the line 
which repreſents the equator: Now, the number 
of all the ſingle and double windings of the thread 
made from tropic to tropic, ſo to ſpeak, upon 


the handle would be 360, which correſpond with 


the diurnal circuits of the ſun, deſeribed every 


year round the earth to ſive and a quarter, and 
of ſolar motion, ſummed up at the year's end. 
Thus, the ambits of the ſun, comparatively de- 
monſtrated above, which are performed upon one 


ſide or other of the equinoctial line in the zodiacal 
regions, can produce the viciſſitudes of ſeaſons, 


days and nights, as well as every other phenome- 


non that we are accuſtomed to take notice of, 


with ſimilar and equal exactneſs and advantage, 
as could ariſe from an annual motion either of 


the earth or ſun round each other, in the way 
the revolution of ſome one of chem is preſently 
imagined to de going on. 


0 156 

If we begin to obſerve the progreſs of the ſyn, 
for inſtance; after the beginbing of March, we will 
find that he appears to riſe almoſt every day ſenſi 
bly more northward than he did the day before, 
to continue longer above the horizon; and to be 
more vertical at mid-· day. This continues till to- 
wards the end of June, when he is ohſer ved to 
move back ward in the ſame manner and this retro 
grade motion of his continues to the end of Decem- 
ber or near it, when he begins again to move for- 
_ wardind fo on: To places in north latitude; the ſun 
riſes to the northward of the eaſt and ſets to the 
northward of the weſt, from the vernal to the 
autumnal equinox, and riſes to the ſouthward of 
the eaſt and ſets to the ſouthward of the weſt, 
From the time of the autumnal equinox to that of 
the. vernal. : ' ! | 40 TO 5E 
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As on moon finiſhes her monthly courſe, or 
grand revolution, twelve times a year, or in a ſpace 
which is about 10 days and 2 1 hours leſs than the 
4olar year, it may, perhaps, be imagined that ſhe 
is twelve times nearer than the ſun to the earth, 
allowing the velocity of both to be the fame, But, 
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probably, the motion of the moon is far ſwifter 
than that of the ſun: by our ignorance, however, 
of the exact meaſure of both the ſolar and lunar 
walks every 24 hours, and what the ſquares of 


their diſtances from one another, as well as from 


the earth, may really be, it will be merely impoſ- 
fible to determine this queſtion... As to the phaſes 


of the moon, though ſhe does not poſt from one 


lign of the zodiac to another like the ſun, yet we 
can come to canceive the line of her motion in tho 
following way. Suppoſe the path of the fun to bs 
along the concave ſide of ſome great cizcle, and 
the earth to be the centre of that circle; while 
the moon's walk is along the concave ſide of a leſs 


circle, ſituated between the external circle and-the 


centre, cutting the radi of the great ring at right 
angles. Now, her appearance, when entering the 
radii of Aries, to the inhabitants near the arctio 
circle, is hat we call the laſt ſtage of the ſecond 


or laſt quarter. Then, in the ſpace of ſeven days, 


ſhe totally paſſes the regions of Aries, Piſces and 
Aquarius ; from the ſeventh to the fourteenth, ſhe 


paſſes the regions of Capricornus, Sagittarius and 


Scorpion, during which time ſhe is inviſible to the 
K * 
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above-mentioned inhabitants; but after the 14th 
to the 2 1ſt ſhe appears increaſing and coming horned 
from the ſouth to the north. Paſſing then Libra, 
Virgo and Leo, ſhe is ſaid to be full; upon her en- 
trance into Cancer ſne begins to decreaſe, and be- 
come gibbous, and ſo on till ſhe leaves that ſign 
behind with Gemini and Taurus to the 2 8th. En- 
tering Aries again ſhe appears in her ſecond or laſt 
quarter, and diſappears as before. The moon paſ- 
ſes the ſun in the weſt, on her northern expedi- 
tion, at his ſetting time, and alſo repaſſes him in 
the eaſt, at his riſiug time, n on her 
ſouthern tour. 


Both are ſaid to be in conjunction or oppoſi- 
tion, upon the moon's nodes coming oppoſite to 
the centre of the ſun at new or full moons; then, 
the ſun, moon and earth are all in a right line. 
Hence, ſolar and lunar eclipſes happen; when the 
moon is ne, her ſhadow may perhaps fall at times 
on ſome part of the earth, and ſo intercept the 
> light of the ſun there; if the moon is full, the 


( 139 ) 
immovable earth's ſhadow may fall on ſo many 
of her digits and deſtroy her reflection. F 
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ve grant that the light of the moon, ſays Fon- 
tenelle, is no more than the reflection of the ſolar light, 
the lunar ſubſtance, therefor, muſt be ſome ſolid thing 
like poliſhed marble. The di iſcovery of fome_ aſtrono- 
mers almoſt confirms the opinion; for they perceived a 
particular figure in ber, which had the air of an old 
woman's face jutting out of rocks, and this may be 
owing to fame changes happening there. Pieces of 
rocky mountains have, perhaps, mouldered away, leav- 
ing three prominent points behind, which can only 


ſerve to make up the forehead, _ and chin EM an old 


et f 


Some Py that the ſpots 5685 on the ſurfaces 
of the moon, Jupiter, &c. are ſeas, foreſts, and ca- 
vities, which as ſuch are incapable to reflect ſolar 
light in the way the dry and naked land there does. 
May it not be more rationally imagined, that the pla- 
nets as great electric. bodies, and amazingly full of an 
attractive power, do rather draw from time to time 
terrene and aqueous particles from our terreſtrial at- 
moſphere, by which collected duſt and fog certain parts 

of 
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If we eſpouſe the opinion, that the moon's light 
is unborrowed and independent of the ſun, which 
by the by I think we ſhould ; under that view the 
phenomenon of lunar eclipſes muſt be otherwiſe 
accounted for than it is at preſent, which is be- 
lieved to happen in conſequence of the moon fal- 
ling into the earth's ſhadow, when the ſun and 
moon are in oppoſition, and the carth diametri- 
cally i in terycenin g- It i is far | more reaſonable to 
think, that the moon, When the appears to us like 


tarniſhed copper, is then directly i in the focus of 


the earth, and out of the ſun's influence i in. Wes 
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of their bodies are incruſtated and obſcured, that is 


to ſay, where ſtrong currents of air and electric fire 


are not alternately paſſing to and from them? In a ſi- 


milar way, perhaps, as we ſee ſnow ſometimes violently 


drifted on. the earth, covering ane ſpot to a great depth 
e ebe d. 


Te ſpots or nuclei obſervable the diſk of the 


fan, by parity of e may be accounted. for in the 


fame manner. 


t 
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to attraction; at which moment, the whole elec« 
tric fluid, on the lunar fide of the earth, is at- 
trated and converged by her; in the ſame man- 
ner as 2 burning-glaſs collets ſolar rays into 
its focus. Then, the ſtream of electric fluid, blow- 
ing like a bellows, extinguiſhes her vivid and pale 
luſtre; juſt in the ſame way as a bellows extin- 
guiſhes the flame of a coal, while it blows on; 
the coal appears, then, like red iron only and with- 
out flame, but immediately, on the torrent of air 
being over, it reſumes its former appearance. 


SECTION m. 
Ohyectiont ſhown againſt the planetiſm F the earth. 


HE earth, from its efſence or nature, is a 
place or particular portion of abſolute ſpace, 
the ſun can with the ſame propriety be called part 
of abſohate ſpace likewife. What inviſible power, 
or viſible and natural cauſe, holds the ſun, the one 


place, ſeemingly immovable and at reſt relatively 
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as to its ſyſtematic other parts, but might keep the 
earth, the other place, in a fixed ſtate alſo? 


Ihe parts of ſpace cannot be ſeen or diſtinguiſhed 
from one another by the ſenſes; in their ſtead, 
therefor, we are obliged to uſe ſenſible meaſures of 
them, for, from the poſitions and diſtances of things 
from any body, conſidered as immovable, we can 
only, it is clear, deſcribe all places. The four car- 
dinal points in abſolute ſpace are only neceſſarily 
imagined mathematical-points, for our govern- 
ment in the knowledge of the mutual ſituations 
of the earth and celeſtial bodies to one another. 


In the ſyſtem which would draw us to conclude, 
that the earth is revolving daily on its axis, it is like- 
wiſe urged, that it performsanannual courſe round 
the ſun. Now, during this grand annual - circuit 
of the earth, ſ it muſt unavoidably ſhift, relatively 
ſpeaking, from the weſt to the eaſt ſide of the ſun, 
and from the eaſt round to the weſt fide again, that 


+ The great orb of Copernicus. 


( 143) 


is to ſay, alternately to and from oppoſite ſides, 
ſo as to deſcribe one complete circle round him as 
its centre, once in the year. 


To comprehend this by the eaſieſt demonſtra- 
tion; a perſon, laying down his watch upon a ta- 
ble, may look to the dial plate, and ſuppoſe the 
figure XII to repreſent the eaſt, the figure VI the 
welt cardinal-point, and the centre-pinion to be 
deſcriptive of the immovable ſun, let the minute- 
index be then croſſed by a bit of chalk in two 
places. Conſequently the neareſt ſcore to XII will 
be eaſt of the other, when the index is at that fi- 
gure, and as well the index itſelf will be then 
wholly eaſt of the pinion; but when it veers about 
to figure VI, the above-mentioned eaſt ſcore comes 
to be weſt of the other, which laſt now in ſite is 
the eaſt ſcore, and the index too, in its turn, is to- 
tally weſt of the pinion. In like manner by the 
Copernican ſcheme, not only the earth's ſituation, 
but alſo its different ſides muſt be, to our confuſion, 
perpetually ſhifting and changing place from weſt 
to eaſt and vice verſe, relatively ſpeaking as to the 


ſun, 
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Thus, we might be equally ſurpriſed at the end 


of every fix months, if during that ſpace, we were 
| ſabjefted to ſuch tranſitions in abſolute ſpace, as 
one would be, who was confined for 12 days 
within the cabin of a ſhip, moored in ſmooth wa- 
ter, and with the ſtern due weft ; accordingly, he 
would at firſt ſee the ſun ſetting, every evening, 
ſomeway oppoſite to the cabin windows, bat after 
the lapſe of fix days, while he was perhaps aſleep, 
if the ſhip was put about, and the ſtern brought to 
bear exactly eaſt, and moored ſo again, upon the 
ſeventh morning the ſun would appear to him ri- 
ſing in the weſt. Unleſs appriſed of the ſhip's re- 
cent motion, his reaſon and eye fight would be 
apt to come directly to an open rupture. 


Suppoſing, that the moon and her primary move 
relatively through a ſemicircular courſe, which 
has the ſun in a weſtern ſituation to them for ſix 
months every year, how happens it, that we be · 
hold him and the moon paſſing one another, in 
the mornings at certain periods during thoſe ſix 
months, in the eaſt quarter of che heavens? 
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It is certain, if the ſun does not move round 
the earth, that it muſt be moving round the ſun; 
be it ſo for the ſake of argument, conſequently, 
the earth inſtead of the ſun is to be in that caſe ſup- 
poſed” as poſting from ſign to ſign in the zodiac; 
therefor, we muſt reverſe our uſual way of ſpeak- 
mg, and ſay, that the earth, when converted to a 
planet, was about entering the regions of Aries at 
the time of the vernal equinox, as ſeen from the 
northern hemiſphere; now, the earth in courſe 
muſt have been in Libra at the next and every fol- 
lowing autumnal-equinox. There is one particu- 
lar and well vouched phenomenon to confute this, 
to wit, the ſun, moon and all the planets being 
ſeen in conjunction in the ſign Libra upon the 
14th. of September, which was about the time of 
the autumnal equinox, A. D. 1186, or in the 
5895th year of the Julian period. 


Provided the earth is moving yearly round the 
ſun, its route ſhould be either in a circular and 
horizontal direction, or along his zenith and nadir. 
Therefor, if the path of the earth be horizontal, 
we could never ſee the ſun vertical but oppoſite 


. 


to us, in "EM way people in a amel boat mould 
fee a ſhip at anchor, round which they rowed. 
Or, if the earth's walk is up and down round the 
ſolar globe, we ought in that caſe to be looking 
down but never up at him during every half 
year; in the manner, comparatively ſpeaking, per- 
ſons from the globe of a ſteeple-ſpire, let their po- 
ſitions there be erect or inverted, ſhould view the 
light of a bonfire placed near the foundation of 
the ſteeple. ä 


It appears, however, we ſhall be obliged by the 
Copernican philoſophy to call that part of celeſ- 
tial ſpace, where the ſun is ſeen in the morning, 
caſt, whether the. earth is really upon his eaſt or 
weſt ſide; and when he comes about to a meri- 
dian line, we, muſt in like manner ſay he is 
vertical to us, though 3 in fact we may be then 
vertical to him. Hence, diſtinction in our own 
particular ſituations would be continuallyloſt; for, 
adopt the notion of the planetiſm of the terraque- 
ous globe, and every moment thereafter, our right 
and left, anteriour and poſteriour, vertical and 


— 
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footling inclinations and poſitions, as to the ſun, 
will be miſunderſtood and miſtaken. 


© Aſtronomers of the preſent age havedetermined, 
from their obſervations upon the tranſit of Venus 
in the year 176 1, that the mean diſtance between 
the earth and the ſun is 95,173,000 miles, and 
his diameter they calculate at- 890,000 miles. 
Conſequently, as the path of the earth muſt run 


through equidiſtant imagined-points beyond the 


ſun; a diametrical line, therefor, drawn from any 
part of the earth's ſurface, ſtraight through the 
body of the ſun, to an oppoſite point in the earth's 
walk, will amount to 191,2 36,000 miles. Mul- 
tiply this diameter by three, in order to find the 
exact circumference of the annual courſe of the 


earth, + and 573,708,000 miles will be the mea- 


. _ —_—_— 


+ 1. Theidea of a planet's moving in ellipſes, ſince 


the Divine Hand gave the firſt projectile- impulſe to it, 


ſeems to have been borrowed by Galileo from the ap- 


pearance à ſmall ſtene or any other body mates, 


when 
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ſurement in circumference of that prodigious orb. 
Divide the above number of miles by 365, in or- 
der to determine each day's march, and the guat a 
ſought will be 1,57 1,8024 miles, being a jerk of 
1092 miles every minute. In the next and laſt 
place, divide this daily journey of the earth by 


„ 
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when violently flung from a ſling through the air, 
which, while Ming off, deſcribes petty circumvolutions. 


2. It was imagined by Sir Iſaac Newton once, 
that-a planet, perhaps, ſhaped its courſe round its cen- 
tre in lines drawn from angle to angle; this opinion, 
however, on reviſton was laid afide, finding the cen- 
tripetal and centrifugal forces could fight their battles 


in another kind of mathematical figures, namely, inel- 
lipſes. The worth of both the foregoing ſchemes has been 


elſewhere brought to view, ſo far as they tend to conſi- 
der the earth a planet; a notion never expreſely ap- 
3 nor diſapproved of by Sir Iſaac. 


2: Some aſtronomers confider the attitude, in which 
the earth performs its movements, to reſemble the ap- 
Mg that a Jud; put through a ball, would make 

| when 


r 
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23,910, viz. its ſuppoſed circumference in miles, 
and above 66 will be the product wanted. Hence, 
in the ſpace of every 24 hours, we ought to have 
above 66 ſolar illuminations and as many obſcu- 
rations. If we ſuppoſe that the earth zig · zags 
continually, deviating from one uniform and cur- 


when rolled over a bowling green; thus, while the one 
end of the ſpindle, by mean of the ball, would be hob. 
bled along the ground, the other end ſbould point to 
ſome quarter of ihe heavens... | 


4. Other theoriſts obſerve, that the revolution of a 
ball along a billiard table may not unfitly be com- 
pared to that f the terraqueous globe; the: ball, af- 
ter an impulſe, revolves. ſeemingly afterwards on its 
axis, by the jaint actions of its own gravity and the 
reſiſtance of the table. | 


5. Some, again, compare the motion of the earth to 


| that of a ſchool-boy's top, which, after receiving ſmart 


ſcourges, moves round in @ circle, and all the while 
keeps ſpinning on one extremity of its axis. This whir- 
ligig notion is juſt as childiſh as the ſpindle-ſcheme is 
Futile and laughable. An unanfwerable objectian to 

| | this 
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vilinear courſe round its centre, conſequently, its 

diurnal rotations will multiply in proportion to 
the ſpace it has to traverſe; therefor, as two ſides 
of a triangle, or two equal ſections of a cone, are 
double to one {ide or ſection, in theſame way, the 
combined viciſſitudes of light and darkneſs ſhould 
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this and the two BO WINDS hypotheſes 7 is, though 1 Wwe 


 fhould allow the motion of the earth to have ſome like- 
neſs to the play of a ſpindle, bowl, or top, of: where 


has it a green, table or flcor to run upon? | 


6. Another ſpecies of motion, which was aſſigned | 
by the ancients io celeſtial bodies, particularly the ſun, 
ir wheel-machine carriage. It muſt have been ſome 
briſk motion of this kind that Copernicus had in his 


eye to the earth, when he made a planet of it. - Tf we 
had the ſmalleſt certainty that ſuch fiery chariot and 
horſes, as parted Elija and Eliſha, were carrying us . 
and the earth round the ſun, for my part, I ſhould ſee 
and get myſelf ſtill diſengaged from the idea of the 
. earth's ſtability, and come in ta ſuch eaſy mode of tra- 
relling. ; 
| | 7 
. Anither method of journeying ſome of the an- 7 


cients 


fs 
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ſwell to above 132 every 24 hours, and even to 
more in caſe it moves in regular ellipſes. | 


Some deliberate kind of motion, as that of a ball 
rolling on a billiard table, is what ſhould be aſ- 
cribed, if it had any, to the earth; and becauſe, 


— — 


cients aſcribed to the earth, which muſt have occured 
earlier than charioteering, was its being born upon the 
backs of a herd of elephants. This opinion is not yet 
extinct among ſome tribes and nations, where the hu- 


man mind is, alas, ſtill diſgracefully degraded below 


its natural ſtate! If the earth is thus cavalcading, 
we may admit that its heaſts-of-burden muſt be griev- 
oufly overloaded; now, experience teaches, when ani- 
mals are miſerably oppreſſed, they walk at a hard 


pace the one while, and ſtand ſtill at another time; 


conſequently, it might be ſorts; as W 10 I 
at reſt nor in motion. 


8. Lalh, aide ſcheme entered the lifts, and 
perhaps the moſt wiſe of the whole, viz. that the earth 
is at reſt, being ſupported ſome how like a ſcaffold on 
pillars, No doubt it is equally difficult to deter mine 


67 


u:) 


an impreſſed force remains no longer in a body, 
when the exerted action or preſſure on it is diſcon- 
tinued, as bodies maintain whatever new ſtate they 


acquire by the force of inactivity only, agreeably 


to the Newtonian, principles. Therefor, we can- 
not admit, that one rotation of the earth exceeds 
a ſpace equal to its circumference, no more than 
that of the ball rolling on a table, by the mutual 
actions of its own ſpecific gravity" and the repul- 
fionof thetable without any borrowed force, ſhould 
exceed the meaſure of its circumference during 
every revolution. . "oP 


. _ U 1 


Theſe demonſtrations awpiy may be enough to 


ſhow, that the Coperaican ſcheme, if its true co- 
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on FOR df 15 pillars are PI as to 
tell what kind of road the elephants travel upon. It 


is, however, to be obſerved in favour of the preſent. 

ſcheme, that there are other mechanical ways, befide 
Propping, to male a body key its place, as by ſome 
mechanical mean of e or A magnetic libra- 
tion, or both. _ 


4 


jours are taken notice of —— pang 
and rather wild.” 


A Mien inference has been made from the 
ſuppoſition of the earth being always in rapid mo- 
tion, and thatis, how birds, which might chance to 


| be in detached aerial fituations from this globe, 


would be apt to be frequently deſerted by it, and 
left in ſome unknown region of abſolute ſpace, as 

it could not poſſibly be expected theirs would be ſuf- 
ficient to keep pace with its velocity. This idea 
ſuggeſts t to us, provided 2 bird flew weſtward over 
a courſe, ſuppoſe, of 100 miles in one day with- 
out. approaching, nor at all lighting,upon theearth, 
to participate relatively in its motion, amounting 
in this given time to 1,571,8025 miles caſtward, 
how perilouſly it ſhould appear, that the ſame bird 
could ever afterwards overtake the earth, unleſs 
the univerſe is conſidered one mighty whirlpool, 
and ſay it ſhould be ſo, it is a thouſand chances to 
one, the bird would perch on ſome other * 
n * ee . W deR 


* 


en is reſolved to conſider ye” in no 
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other but a wandering ſtate, and tumbling from 
welt to eaſt daily, in that caſe, he muſt allow, 
that the impetus of the whole terraqueous maſs 
ſhould. at all times tend eaſtward; but it is far 
otherwiſe, and the fact is well eſtabliſhed, that the 
conſtant motion of the ocean is rather from eaſt 
to weſt; being influenced by the ſun and moon, 
as they ſoar along, a general tide is neceſſarily 
raiſed weſtward therein, 


Within the tropics, t there is likewiſe 2 conſtant 
5 eaſt- wind, throughout the year, blowing on the 
Pacific and Atlantic oceans. This is occaſioned 
by the action of the ſun, who, in his career from 
eaſt to weſt, heats and expands the air immedi- 
| ately beneath; by which mean, a ſtream of the ex · 
teriour condenſed- air pours always into his tract; 
hence, a perpetual eaſt wind is occalioned within 


thoſe limits. | 


The dats fowls of the air, while Aying to- 
wards the eaſt, ſhould alſo be much retarded by 
te extraordinary torrent, which the earth's ro- 

tation raiſes in the atmoſphere, but greatly for- 
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wWarded in flying the contrary way. To weaken 


any idea, that may ariſe reſpecting a fwifter courſe 
of air ſetting perpetually from the eaſt more than 
from any other quarter, excepting what the heat of 
the ſun occaſions, it is obſervable and well known, 
the aerial fluid is ſometimes totally at reſt over 
large regions of the globe without the torrid zone, 
and when agitated there, its direction may be from 


all the different points of the horizon. Between 


the tropics, its motion is general and equal for the 
reaſon already aſſigned: in ſome parts, its impe- 
tuous motions begin and end at ſtated times of 
the year, nay, at one certain hour of a particular 
day; ; every morning and evening, land and ſea 
breezes are known to ſucceed one another in other 
parts of the globe; and, there are places where 
the winds are variable in their direction, velocity 
and duration. 
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The ſame ſubjed? continued. 


ROM the one end of ſcripture to the other, 
we have neither one direct nor indirect hint, 

that this terraqueous globe of ours is no more 

than a wandering body, or planet. | 


* Where waſt thou, when J laid the foundations 
of the carth? | Who was it that laid the meaſures 
thereof, and ſtretched the line upon it? Where- 
upon are the foundations thereof faſtned, or who 


hid its corner ſtone? God, or his angel, thus 
enquired of Fob. 


David, the diſtinguiſhed ſage, . poet, hero, 
king, prophet and prieſt of Iſrael, rather informs 

us in the plaineſt language, that the foundation 
of the earth was laid at firſt firm and faſt; which 
remains ſo ſteady and ſtable, that it can never be 
accidentally moved. The Lord founded the earth, 
ſays he, upon the ſeas, and eſtabliſhed it on the 
floods; He ſpake and it was done, He commanded 


* 
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and it ſtood faſt; his ſtrength ſetteth faſt the 


mountains; the world with its fulneſs were fixed 


and with-held by Him from moving. big 


In like. manner, 2 che vilelt and moſt 
intelligent of men, aſſerts, that the earth abides 
and reſts till always. | ' 
It is indeed true, many writers, and among 
whom are ſome who ſtyle themſelves aſtro-theolo- 
giſts, look upon. the teſtimony of ſacred record 
often as equivocal and of little force, except in 


the direction they are pleaſed to level it. They 


do not heſitate much to ſay, that it was never de- 
ſigned by the ſcripture-channel to brighten the 
light of nature otherwiſe, than merely to impreſs 
the human mind with moral and religious pre- 
cepts, as if thoſe objects and the exerciſes of our 
greateſt and beſt endowment reaſon were incom- 
patible. + They ſtill further add, that it is not ne- 


— 


. + Here, @ common aphoriſm ſeems to be revered, 


viz. that i ignorance is the mother of devotian. 
8 


* 
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ceflary to give implicit attention to numberleſß 


ſu-ccred · texts, nor limit them to a literal ſenſe and 


ordinary acceptation; particularly, ſo far as they 
reſpect the creation, eſtabliſhment and order of 
objects i in our ſyſtem; ſince, forſooth, it falls out 


the province of modern philoſophy to clear up 


thoſe reſearches! For my part, I do not under- 
ſand, nor as little can agree to ſuch heterodox, 
others perhaps may; viewing one part of ſacred 
hiſtory in a wreſted or reverſed meaning, ex- 
cepting what is plainly delivered in 4 figurative 
and allegorical form, leaves an open for the eaſieſt 
tranſition of other more important paſſages, per- 
haps, to fiction and perfect romance. 'Diſtorting 
and disfiguring facred- truths, in order to ſait 
the prejudice and paſſions of men, made a capital 


corner-ſtone in the fabricated ſyſtem of che church 


of Rome; this, however, is no precedent, why 
we ſhould ſuſpect Moſes, Joſbua, David, Solomon, 
the later prophets and inſpired writers to have 
counterfeited their ſentiments concerning the order 
of the univerſe, or things of that nature, from 
pure complaiſance, or being any how obliged to 
diſſemble, with a view to gratify the prepoſſeſ- 
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bas of che populace, 23 many are inclined to 
think. -: Theſo eminent men being kings, law- 
givers and generals themſelves, or always privi- 
leged with acceſs to the courts of ſovereign prin- 

ces, beſides the reverence and awful dignity which 
the power of divination and working of miracles 
procured to them; therefor, much worldly as 
well as ſpiritual authority and control muſt have 
fallen to their ſhare. They never were daunted 
to ſpeak out the truth, as their warrant was abun- 
dantly ſtrong, before che moſt mighty potentates 
on earth; much leſs,” are we to apprehend, they 
would be overawed or hummed by the vox populi, 
in matters that did not a. the temporal intereſt 
or 5 0 REG of . : | 
N D *; 1 N 5 ud 
© Cani it Fe W580 chat CIR who had often 
in charge to command, ſuſpend, revert and other- 
wiſe interfere with the.courſe and laws of nature, 
ould not avail themſelves. in the attainment- of 
2 competent inſight into the natural. cauſes of 
things? The feeble and circumſcribed philoſophy 
of the ancient ſchools of Babylon, Alexandria, 
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Athens and Rome, with, all the madern refined 


learning of the weſtern countries of Europe , for 
the ſpace of 4020 years, to wit, ſince: celeſtial 
obſervations commenced firſt at Babylon, cannot 
be equalled to the inſtruction of God for one mi- 
nute. Lo, gays He to Salomon, before the latter 
lad finiſhed his els thou haſt r re. 
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only by the inhabitants of a very narrow ftripe of the 
globe. Naming, ſubdividing and regiſtrating the 
ars were begun firſt i in Chaldea, a country lying caſt 
ward of the Perſian "Zulph. Along the champaign 
toaſt of the Nite, afterwards, for geometrical inten- 


tions and purpoſes, the Exyptians cultivatad an ab. 


guaintance with the ſtars; in the way, gg a | 


has obliged mankind of late to obſerye „Jem mo 

frriftly.. 7 hough this ference received much e 
ment and reſinement in Greece and Nah of ag, "yet 
during the middle ages, it came to be i in common with 
other branches of li terature almeſt extinf ; and t is 
only within theſe 200 years the 8 of it 
areeped from Italy by Tuſcany to Denmark and the 


weſtern coaſt and iſies of Europe. It was within this 
| period, 


e '} 


ceived a meafure of underſtantling and wiſdom 
above all eee after ew 
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"> Yet, Me are + dl mien, Wh, iflead of 4 en- 
fertfinity exalted ideas of thoſe oracles of b Heaven, 
ice Father to have elle degraded.” It their 


fmſpired qualification, 'fay they, was ont of uct 
ood what were thoſe men but ihiterat? boobies, 


— 7 IL * d was 12 ES. - 770 Viria. 44 6 $44 


0 * | ” . % * * 
- „ «© — . * 7 rer s 6 | 
* 4 - x 
— 1 „ = % . " =” * Fr 49 * - A + & ® * - „ 4 * 
5 2 


period, aſtronomy aſſiſted navigation un fo fs as enabled 
4 Genceſe to diſcover the new continent, and a Portu- 
gue to double the Cape of Good Hape; Europeans be- 
fore then reliſhed rather the barbarous cuſtoms of 
Je, Tumults, tournaments, duels, ſcholaſtic divinity 
and witchcraft. _ By ſome fatality, aſtronomy-45 not 
cultured even till in the eaſtern hemiſphere, but 
| within. a contracted field ; which, perhaps, does not 
much exceed an area. of 20 by 30 degrees, viz. from | 
Sardinia. 10 Peterſburgh, and from the ſource A the | 
Danube. ie the Atlantic ſbore. In the weſtern hemiſ- 
pbere, it is, fa to ſpeak, only an exotic plant, excepting | 
in the inſtance of the phenix-twig that Mouriſhed, 
flowered and ſceded at the fide of the Delaware. 


? 
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in compatiſon to the preſent learned generation; 
nay, they might, perhaps, be conſidered little better 
than ſpeaking parrots and trumpeting androits? 
Says a certain uppiſh writer, Adam's knowledge 
did not, probably, exceed that of a gardener, who 
is poſſeſſed of ſo much underſtanding as is requi- 
fite to. dreſs 2 common kitchen-garden f. This 


was. his opinion of the mind, that came finiſhed 


immediately out. of the hands of the univerſal 


Beſtower of underſtanding, knowledge and every 


intellectual power! 


But to return from a neceſſary digreſſion; 
however averſe ſceptics are to countenance mira- 


_ 


+ Some had gone to the other extreme ; a a Carthit- 


fan friar, entomiating Ariſtotle, whoſe philoſophy 


made more noiſe in the world than even that of the 
Archimedes of England, aſſerted his knowledge was 
extenſiue as Adam's. Some rabbies contented them- 
ſelves with equalling Adam's underſtanding again, 
- to that of Moſes and Solomon, while others went fo 
Far as to affirm it excelled ** t of the rd them- 
ſelves. | 
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cles, and prone to reduce every thing to the 
level of human underſtanding and demonſtration; 
yet, it muſt be confeſſed, that the creation of the 
terraqueous globe, in the way it ſtands, was an a- 
mazingly omnipotent and ſtupendous action, 
which far ſurpaſſes the comprehenſion of man. 
It would, in my opinion, be ſtill a greater exertion 
of power to conduct and regulate the incidences 
and phenomena of one rotation of it, was ſuch a 
ching to happen, eſpecially if rolling forward with 
the velocity of 1092 miles every minute. 


10 illuſtrate this, let us revolve the following 
By pot heſis in our minds. Suppoſe a perſon, inveſted 
with temporary omnipotence, ſtood on the ſum- 
mit of ſome high mountain, and had then cauſed 
an atom, inviſible to the eye as well as indiviſible 
by the hand, to aſſume the figure of an orange, 
with the weight and magnitude of a cathedral ; 
three fourth-parts of this globular body being 
covered over with one ſheet of water of various 
depths, and the dry part ſtrewed with ten thou- 
ſand looſe maſſes of matter, animated and inani- 
mated, light and heavy, and the whole maintain- 
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ing their ſtations upon the ſurface, from an uni- 
verſal attraction between them and the globe, 
though which of them were the attracting or at- 
tracted bodies could not be ſixed in an opinion. 
Now, if this potentate, after giving a curvilinear 
impulfe to the new formed body, had commanded 
it to move in a circle through infinite ſpace, and 
after running a courſe equal to 573,708,000 miles 
round the ſun, aud to return again in 365 days 
to the exact point it ſtarted from. Here, may 
it not be aſked, whether the original formation 
of that erratic body, or the future government of 
it, ſhould appear moſt extraordinary? Eſpecially, 
when we take in, that not one of the moveable 
bodies fell off, nor a ſingle drop of the water was 
ſpilled, though conſtantly attracted and drawn a- 
way, externally, by the ſun and other celeſtial bo- 
dies, and impelled internally by its centrifugal 
force; not altering a jot out of the preſcribed 


line, and withal flying with rapidity ſuperiour to 


lightning. Such circumvolution, through the air, 
would be a hundred - fold greater diſplay of ſuper- 
natural agency than the original creation of the 
object; beſides, the repetition of ſuch excurſions, 
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for 5790 years, would be, to all human concep- 
tion, a continued ſeries of complicated miracles; 
doing a thing at once is, only, the exertion of 
power for once. 


It throws forth one formidable argument in 
favour of the opinion that aſſerts the earth's ſta- 
bility, the apparent immobility of the fixed ſtars 
with regard to one another; whereas, if the 
earth was moving ſwiftly through boundleſs ſpaces, 
in that event, we ſhould naturally conclude, and 
even be certain, conſiderable variations in the ap- 
parent places of the fixed ſtars would be ſenſibly 
taken notice of by us, at different times of the 
year. 


There is one ſpecious and very deluſive argu- 
ment, uſed by the followers of Copernicus, towards 
promoting the credit of the earth's mobility. 
Men, ſay they, on the deck of a ſhip under fail, 
think that the ſhore, which they are paſſing, 
moves from them in a contrary and regreſſive di- 
rection. This is entirely owing to fallacy in our 
viſion, or an optic deception founded upon an 
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incapacity in our organs of ſight. In like man · 
ner, our eyes deceive us in the inſtance. of men 
Randing upon a very level plain, which does not 
ſeem to riſe ſenſibly but at a great diſtance from 
them. The plain, therefor, has an apparent cur- 
vature in it at that diſtance, but the form of 
which is not eaſy to determine; ſo that one 
ſtanding upon any level ſurface of immenſe ex- 
tent will imagine, that he is ſituated as if in the 
centre of a baſon; this would likewiſe, in a great 


meaſure, be the caſe with any perſon n upon 


a raft in an open ſea. 


Say, that we, who inhabit the north-weſt end 
of the terraqueous globe, when going eaſt- ward, 
ſhould imagine the ſun, then on our right hand, 
to be moving the contrary way; yet, how comes 


it to paſs, that when we behold him nearly oppo- 


ſite to us at eaſt in the morning, or when we turn 
about and view him in the weſt quarter of the 
heavens towards night, that our ſenſes conſider 
him then in motion as well as when he is in a 
lateral direction? The ſun's motion at any rate, 
being without the limits of our viſion, is totally 
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determined by the mind; becauſe, viſible objects, 
moving with any velocity, appear to be at reſt, 
provided the ſpace deſcribed in the interval of one 
ſecond be imperceptible at the diſtance of the eye. 
Hence it is, that a near object moving very ſlowly, 
as the hour-index of a clock, or any remote one 
very ſwiftly as a planet, ſeems to be at reſt. 


The eye advancing from one place to another, 
and being ſenſible of its motion, diſtant objects will 
appear to it as moving the ſame way and with equal 
velocity. Thus, to a perſon running eaſtward, 
the moon on his right hand ſeemingly moves 
the ſame way and with equal ſpeed, for by reaſon 
of the diſtance, her image continues fixed upon the 
ſame ſpot of the retina; thence, we imagine that 
the object moves with the eye. | 


If both the eye and object move the ſame way, 
only the eye much ſwifter than the object, the 
laſt will appear to go backwards. | 


1 If two or more objects move with the fame ve- 
locity and a third at reſt, the moveable ones 
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will appear fixed and the quieſcent in motion the 
contrary way. Thus, while clouds are moving 
very ſwiftly, their parts ſeem to preſerve their ſi- 
tuations, and the moon to move the contrary 


When the eye is moved with great quickneſs, 
lateral objects at reſt appear moving the contrary 
way. 80 to one ſitting in a coach and riding 
briſkly through a wood the trees appear to retire 
regreſſively, in the fame way as the paſſed ſhore 
ſeems to recede e ee 10 5 


A theſe obſervations. tend to MY chat in in 
certain circumſlances we are liable to optical de- 
ception; when therefor, one of our ſenſes is in- 
capable to determine, nay, rather apt to deceive 
us as to this or that phenomenon, we ſhould in- 
x then appeal to the mind. 


The relative phenomena, again, of bodies i in ac- 
tual motion, though ideally applicable to bodies 
not ſo, provided they moved, do not, however, 
evince that all bodies at reſt muſt be deemed i in 
motion, £58 


4 
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| ſends up, the height of 100 or 200 yards, a ſilk 
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Ele@ric phenomena, eſpecially attract and re- 


pu ham, explained on 1e principles. 


F all the bodies we know, there is none in 
ſo conſtant and violent an electrical ſtate as 
the higher regions of our atmoſphere. If one 


handkerchief extended on two croſs ſticks, in the 
manner a ſchoolboyꝰs kite i is conſtructed; to which 
a ſtring i is fixed, compoled of two plies of com- 
mon twine and one copper thread, ſuch as is uſed 
for trimmings, the firing being again tied below to 
a key held by a ribbon i in the hand, and at all times 
this little apparatus will conduct electric fire to 
the key and charge it, whether the air be clear and 
without clouds, or very thick and hazy. Indeed, 
we may often judge of the higher regions being 
in the moſt powerfully electrified ſtate, from the 
impetuoſity with which the clouds are frequen tly 
agitated, from the ineteors formed above the ne- 
bulous regions, and particularly from the aurora 
borealis, which has __ invariably; obſerved to 
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have much the ſame colour and appearance as the 
matter of which the tails of comets are formed. 
Dr. Hamilton | ſuppoſes, with a good deal of pro- 
priety, chat the tails of comets. are ſtreams of 
electric matter; indeed, their reſemblance to 
ſtreamers is ſo ſtrikingly great, that it is not 
poflible, to aſcride the one to electricity, and the 
other to any other different cauſe. 3 


The cleric power, as experience proves, fo far 
from diminiſhing, grows much ſtronger the higher 
we are able to aſcend into the celeſtial regions. 
As we can, therefor, ſet no bounds to its increaſe, 
we may reaſonably conclude, that the moon receives 
electricity from the earth, perhaps, : as the cork- 
ball in the following experiment receives it from 
the knob of the vial; and her being continually 
drawn off by the ſun may occaſion her circulation 
in A ſimilar, though much more regular 1 manner. 


if 2 light as hollow bal of cork, bom hs : 
ver with braſs | or gold leaf, be ſuſpended by a 
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pretty long filk-thread, fo as. juſt to touch the 
knob of an electriſied vial, placed upon the expe- 
rimenter's table, it will be inſtantly drawn off to 
ſome diſtance, and after few vibrations will remain 


at reſt, If a lighted candle is then placed at ſome 


diſtance behind it, ſo that the flame of the can - 


dle may be nearly as high as the knob of the vial, 


the cork will be inſtantly agitated, and, after ſome 
irregular motions, deſcribe curves round the 
knob of che vial, ſeemingly of the elliptic ſort, and 
this it will continue to do, ſometimes moving in 
one direction and ſometimes in another, till the 
force of the electricity in the vial is almoſt ex- 
hauſted. It muſt be owned, however, that the 
circulation here is far from being regular; but 
thoſe irregularities can only be attributed to the 
want of ſkill in the operator, to adjuſt his forces 
to one another in the propereſt manner. When 
men, by mean of a few ſparks from an electric con- 
ductor, can cauſe a cork to perform ſome hundred 
revolutions in an irregular manner round the 
knob of a vial, what cannot the Deity do, 
through the medium of any ſecond cauſe he pleaſes ? 


Who has the whole power of light and electricity 
| M 2 
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at command, who knows their nature perfectly, 
and whoſe mechanical ſkill has no limits, and 
moreover, who can impreſs any nature eſſentially 
neceſſary upon the materials employed. That 
the combined powers of electricity are capable of 
generating motion in a body round a centre, 
is here proved by experiment, which in all 
caſes is worth hundred ſpeculations. 


The harmony ſubſiſting among the heavenly 
objects, it is true, is one of the beſt arguments 
adduced in ſupport of the Copernican ſcheme. 
But, where can diſorder, deficiency or redundancy 
more than there be diſcovered, throughout the 
infinity and wonderful arrangement of the whole 
frame of nature? 5 


Light is mentioned by various authors, as an 
operating and diſtinft matter in nature; if it is 
ſo, conſequently, it ſhould be conſidered a fifth 
element; though I may be wrong, it appears to 
me to be only a quality, or rather an action 
of the ſun, ſuch as the light of every terreſtrial 
fire exhibits in miniature to us, propagated in 
ſucceſſion l 7.1 the prodigious elaſticity 
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and refraction of the air, + and again reflected by 
any opaque medium or body that may intervene. 
Therefor, the pure light of the ſun, and likewiſe 
that produced from the groſs flame of terreſtrial fire 
may be conſidered only as illpminated ſtreams or 
beams of electric fluid, carried off ſuddenly to the 
circumference, as it were, upon the wings of the 
air. By taking this view of light, we can eaſily 
account for the phenomenon, which the lighted 
candle produced. in the experiment of the cork-ball, 


Otto Guericke diſcovered, about 100 years ago, 
that a feather, if repelled by any excited electric, 
keeps always the ſame face towards the body that 
repels it, in the ſame manner as the moon 1 does 

to the earth. | 


; About t the year 1729, Mr. Stephen Gray made 
ſome capital experiments upon the projectile aud 
pendulous motions of ſmall bodies by electricity, 


+ By what way is the light parted, which is ſcat- 
tered by the eaſt-wind on the earth The Parent of 


the univerſe, or his angel, thus aſted Job. 
M 3 


( 174 ) 


in imitation of the planetary motions; which 
appeared exceedingly. curious and remarkable. 
Small electriſied bodies, held by threads in his 
hand, he found, would move about large ohes; 
either in circles or ellipſes, whether concentrie 
or eccentric to the centre of the large body; 
round which they moved, producing many revo 
lations. Theſe little planets; if they can be ſo 
named, moved faſter in the apogeon than in the 
perigeon parts of their orbits, which is directiy 
contrary to the motions of the planets round the 
ſun. This circumflance might, however, ariſe 
from the nearneſs of the ſmall bodies to heir 
electrifying centre; ; if too near, the immenſe de- 
gree of attraction then takin g place might ſo much 
retard the motions of the ſurrounding bodies, that 
they would become even ſtationary, as happened 
in the inftance of the cork· ball; whereas if 
their perigee was removed to the place of their 
apogee, and the latter to extend beyond its former 
limits, in that caſe Mr. Gray would, probably, 
find his experiments toſucceed more harmoniouſly 
and according to the celeſtial phenomena; due pro- 
portion is as indiſpentable in the adjuſtment of 
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diſtance as other circumſtances. Hence, from 
analogy, the moon may be conſidered as retained 
in her orbit merely by the power of electricity; 
for we obſerve, that ſhe keeps always the ſame 
fide towards the earth, juſt as in the above men- 
tioned Experiment, a ſmall elefrified-body did to- 
wards tlie body that cledrified it. | 


; The exceedingly great velocity and ſtrength of 
the electric fluid are not owing to any repulſive 
quality among its own particles, as has been ima- 
gined i in former times, but to the mutual ation 
of the air and electric Huid upon themlelyes and 
one another. This fnid, being capable of having 
its motion reſiſted by the ar, muſt inevitably fly, 
whenever that happens, to the place where it 
meets with leaſt oppoſition. From this fimple 
principle, viz, that fluids impelled by any force,. 
will always tend towards the place where the 
leaſt reſiſtance is, the bulk if not the whole of 
the Phenomena of electricity may be explained, 


| The electric fluid only ſhows itſelf paſlive, when 
paſſing from one body into another, which it 
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ſeems very inclineable to do ſpontaneouſly; and 
after the proper examination of all its appearances 
and effects, it will be found, that the only way 
we can manage it. at all is, by allowing it to di- 
rect its own motions. In all inſtances, where we 
attempt to aſſume the government, it ſhows itſelf 
the moſt untractable and ſtubborn being. \ in nature. 


. It is enough to prove the non - repulſiveneſs of 


the fiery fluid 28 to itſelf, that whenever it has to. 
paſs through | an exhauſted tube from the prime 
conductor, it will not diverge, but advance i in 
one continued arch or column of lambent flame, | 
the reſiftance of the atmoſphere being then re- 
moved, the fluid and light would have room to 


ſpread more diffuſively, if endowed with power 


repulſive of itſelf. A column of air too, blown 
ſwiftly through the orifice of a ſmall pipe, will go. 
forward a conſiderable way, if it is counter-balanced | 
by air of the fame kind on every fide. But if 
this column of air was ta enter a vacuum, what 


is called its elaſticity would occaſion its diffipation 
in one moment, and an equal diffuſion of it 


through the whole exhauſted receiver, which is 
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by no means the caſe as to the electric fluid. It 
is preſumable, that there may ſtill remain, in the 
vacuum of an air-pump, a ſpecies of fluid of 
nearly the ſame denſity with the electric, which 
though never repulſive of itſelf, yet is reliſted by 
any atmoſphere; ; hence, all appearances of electric 
light are leſs bright in vacuo than in the open air, 

becauſe the more - reſiſtance” this matter meets 
with, the brighter is the flaſn. Thus, as long a8 
the ſtream of electrio fluid is moved through any 
medium of an equal denſity with itſelf, the equable 
preſſure of the fluid all round will keep the lumi- 
nous ſtream from diverging, but if the preſſure is 
taken away from any part of the receiver, the 


preſſure of the reſt will immediately force the 


ſtream to this place. That it is by ſome preſſure 
of this kind; and not by any obſcure attractive 


power, this is occaſioned will be rendered very 


probable from the following example. Suppoſe a 
pot with water is boiling violently over a fire, and 
in ſuch a ſituation that there is not the ſmalleſt 
commotion in the ſurrounding. air, the equal 
preſſure of the atmoſphere will then force the 
ſteam ſtraight upwards in the form of a pillar; 


D 
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bit if any body is brought near the edge of the 
pot, by mean of which the atmoſpherical preſſure 


is taken off on one fide, the ſteam will be directly 


—_ __ en or A? _—_— "oy it. 


* 7 what Ae the electric fluid. eriginaly 
derives. the aſtoniſhing agility and. prodigious 
firength, diſplayed; in its movement, is an object 
worthy of attention. If it is granted, that it 
is the ſame with the ſolar light, the ultimate cauſe 
of i its force muſt be the power. by which the light 
of the ſun is emitted. As this power extends 
through regions of ſpace, which to our conceptions 
are truly infinite, ſo muſt the power itſelf be; and 
it is elear, that, by its equable action through the 
whole ſpace, in which the ſun's light is propa- 


gated, the ſurrounding preſſure of ĩt upon all bo- 


dies muſt be equal, and conſequently, it can nei - 
ther move them one way or another. But, if by 
the intervention of ſome other power, the preſſure 
is leflened upon any particular part, a current of 
electric matter will ſet towards that part, with a 
force exactly proportioned to the diminution of 
the preflure, 
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Thus, in the ordinary experiments of the air- 
pump, when the air is exhauſted from a glaſs veſ- 
ſel, the preſſure of the ſuperincumbent atmoſphere 
will be directed towards every part of it, fo 

chat, if its ſhape is flat and ſquare and not very 
ſtrong, it will certainly be broke to pieces. Here, 
however, after the air is exhauſted, the veſſel is 
diſcovered to be full of another ſubtile fluid of the 
ſame nature with the electric. If this alfo'could 
be extracted, the preſſure on the veſſel's ſides would 
neceſſarily be much greater, becauſe; not only the 
atmoſphere; but the wholo encompaſſing ether and 
electric fluid, would urge towards this place, and 
it is not Probable che ineunibent force could be 
reſiſted by any terreſtrial power whatever. The 
force and weight of the fiery matter, therefor, in 
our experiments depend on two cauſes, viz. the 
preffure of the atmoſphere upon the fiery matter, 
and that of one part of this matter upon another; 
a. vibratory motion, excited either ways, is what 
conſtitutes the very eſſence of what is called elec- 


vidiy;” 


The celerity with which the fiery fluid moves, 
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may be explained from its parts lying in contact 


with each other, throughout the wide immenſity of ti 


ſpace. Hence, the motions, and ſeeming accumu- th 
lations of it muſt proceed only from its more briſk th 
action in ſome places more than others, From the tie 
metamorphoſes of poſitive into negative and ne- in 
gative into poſitive electricity, it is demonſtrated I to; 
in the moſt deciſive manner, that the one does not th: 
conſiſt in an accumulation, nor the other kind in is 

a deficiency of the electric fluid, but that both of fan 
them ariſe. entirely from the different directions, 
into which the fluid is thrown in different circum- 
ſtances. / It hath been ſhown, in bodies electriſied 
poſitively, there is a flux; of fiery fluid from their I rea 
ſurface all around, that is to ſay, the fluid con- ¶ ext 
tained in their pores puſhes out on every ſide, and 
communicates ſimilar motion to what is contained 
in the adjacent atmoſphere. This muſt of necefit; 
very ſoon exhauſt the body of its electric matter 
almoſt altogether, if it was not inſtantaneouſly ſup- 
plicd with more after every emiſſion, but this ſup- ¶ fluic 
ply is immediately procured from the ſurround- be a 
ing atmoſphere. | | dod 
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Poſitive electricity conſiſts in a vibratory mo- 
tion of the air and electric fluid, and the force of 
this vibration is always directed outwards from 
the electriſied body. Whereas, in bodies nega- 
tively electrified, the courſe of the fluid, contained 
in the neighbouring atmoſphere, is inwards and 
towards the body ſo electriſied; but it is certain, 
that this motion cannot be continued, unleſs there 
is alſo a motion of the fluid outwards from the 
fame body. In this caſe alſo there is vibration, 
whoſe force has an inward direction, and as the 
ſource of it lies not in the body but in the atmoſ- 
phere, it manifeſts itſelf leſs vigourouſly; and the 
reaſon, why theſe motions remain ſo long, is the 
extreme mobility of the fluid, having not theleaſt 
friction among its parts. A motion once induced 
into it muſt, therefor, continue for ever, until it 
is counteracted by ſome other motion of the ſame 
fluid. Hence, when a vibratory motion is once 
introduced among the particles of the electric 
fluid, contained in any ſubſtance, that motion will 
be aye kept up by the ſurroundin g fluid, let the 
body be removed to what place we pleaſe. 
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The phenomena of attraction and repulſion can 
now be underſtood with eaſe. Thus, let us fup- 
poſe a body poſitively electrified to be ſuſpended, 
by a ſmall thread, at ſome diſtance from any other, 
the vibration above-mentioned; in which poſitive 
electricity conſiſts, being kept up by the equable 
preſſure on all fides, the body is neither moved to 
ene fide or another; but when a negatively'elec- 
trified body is brought near, the force of the vi- 
bration being directed outwards in the one and 


inwards in the other, the preſſure of the fluid in 


the intermediate ſpace between the two is greatly 
leſſened, and of conſequence, the preſſure on the 
other ſides drives them together, when N are 
faid to attract each other. | 8 


If another body, alfo electrified poſitively, is 
brought near the firſt, the force of their vibrations 
are directly oppoſed to one another, and therefor, 
theſe bodies recede from each other, when 'they 
are ſaid to repel one another, The caſe is the 
fame with two bodies negatively electriſied, for 
there, electricity, ſo far as it extends round the 
bodies, conſiſts in the vibratory motion of the 
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fery fluid, and the vibrations being directed to- 
wards both bodies, as towards two different centres, 
this muſt neceſſarily cauſe them to recede from 
each other, becauſe if they remained in contact, 
their motions would interfere with and deſtroy 
one another. There are 2ones of poſitive and ne- 


gative electricity in earthy and watery bodies 


as well as in the air, zones of both kinds will gra- 
dually ſucceed each other, till no traces are to be 
found. In thoſe zones it muſt be remembered, 
that there is one centre peculiar to each, and to or 
from this centre, vibration 8 either in ward 
of outward. oF 


* 


— 
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1 In a ſmall i/land, few leagues north of the well 
known and much celebrated Staffa, is à harbour, 
whoſe craggy-ſhore is generally in ſuch magnetic tate, 


veſſels, the moment they anchor there ; ſuperceding 
entirely the former directiue or inclinatory * 


thereof, until the veſſels pert. 


| 
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SECTION XI. 


45 attempt to ſhow mechanical cauſes for the 2 uſpen- 


fon and equilibration of the earth, in | the centre of 
the expanded ſyſtem of nature. : 


relative poſition of the terraqueous elnbe 
in regard to the heavenly objects, though a 
theme, perhaps, beyond the reach of human ſaga- 


—_— — 


* 


many years ago, an experiment was made by Mr. 


Maſkeline, the Royal aſtronomer, on the attraction 


of the mountain Schehallien i in Scotland. The obſer- 


vations were made, by taking the meridian zenith- 
diſtances of different fixed ſtars near the zenith,” by 


mean of à zemth-ſeftor of 10 feet radius; firſt on the 
fouth, and again on the north fide of the hill, the 


length of which was in an eaſt and weſt direction. 
Hence, the apparent zenith-diſtances of the ſtars would 


be affefted contrarywiſe, by the defleftion of the plumb- 
line towards the hill in either ſtations. The reſult 


was that the ſum of the two contrary attractions of 


Schehallien was equal to 11,6. Yo ET 
| This 


+ #4 LH 
. / a cx _ mas. as 


Pry as © — * 


( 


city, yet ſeldom miſſed to take up the thoughts of 
philo:ophers in all ages. : 


The earth in the beginning was blended with 
water, which water ſoon was divided, and a firma- 
ment interpoſed between its two ſubdiviſions in 
the expanſe of the heavens, that is to ſay, between 
or amid thoſe waters rhat receded above and thoſe 


which gravitated with our globe. 
of 


Whether this was done by the reciprocal actions 
of the qualities of levity and gravity, then firſt 
taking place, or by any other mean, we have it 
not in our power. to know, nor will our ſpecula- 
tions on this ſubject, probably, be attended with 
much benefit. We ſee however, that the Moſaic 
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This aroſe from a preſſure of the atmoſpherical plus 
electricity on the plumb line, which forced it towards 
the hill, then in a ſlate of minus electricity. Indeed, 


the Scotch mountains in general may be ſuppoſed good 


conductor of electricity, being full of metallic ſpars 


and ſeams ; but to this there are exceptions, as in the 
inſtance of the crags that environed the abous· men- 
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account of the creation is perfectly conſiſtent with 
itſelf, and free from thoſe embaraſſments, with 
which other ſyſtems are inextricably. clogged. 
It is abſolutely impoſſible to ſhow, how by any 
natural power a confuſed maſs of matter, ſuch 
as the chaos of the ancient poets, Burnet and Weed- 
ward, the comet of Whi/ton, 4 or the vitrified mat- 
ter of Buffon, { could put itſelf in the ſame order 


and ſettled diſpoſition, in which we ſee the earth, 


The firmament, + that ſetteth the waters apart, 


a 
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+ Whiſton ſuppoſed the earth to : bave — a N | 


previouſly to the time of its commencement according to 
the Moſaic account, which then was placed by the 
Creator in a more regular manner, and * to 


a planet. 


I According to Buffon, all the planets in the ſolar 
Syſtem were originally parts of the ſun, which had been 
_ detached from his body, all at once, by the mighty 
ſtroke of a comet. As to the earth, when it iſued 


from the fun, it was in the form of a torrent of melted 
matter, and its interiour parts he confiders to be 1 in 4 


2 tondi tion a 


be w w & Ln 


t The word firmament'i rs uſed by David for Aron 


a K ood i#i* oV- * 


9 


0 88 Fi try 


. 


190 


will no doubt be univerſally underſtood a region 
of air, whoſe conſiſtence is cloſer and more con- 
denſed than the interiour region of air, which is 
immediately ſituated between the ſun and the 
earth. This directs our eyes towards the polar 
extremities of that orbicular ſpace, which is cal- 
led heaven in general; there, immenſe columns of 
congealed or frozen air are to be found, which cape 
the poles of our globe to an extent of above 50 
ſquare degrees over each, and aſcending thence to 
the waters above. Thoſe aerial tracts remain ne- 


ceſſarily in a moſt compreſſed and firm ſtate, in 


conſequence of their being deprived of the rarefy- 
ing influence of the ſun. In the book of Fob we 
are told, the waters are hid as with ſtone, and that 
the face of the deep is frozen up. 


\ That juſtly celebrated and uncommonly intre- 
pid circumnavigator Captain Cool, in the ſouthern 
latitudes of between 61 and 71 degrees, during 
the ſummer months in that hemiſphere, had not 
only mountainous piles of ice perpetually to en- 


counter, but alſo thick haze and cloſe fogs. And 
the brave Simoied, who was engaged by the Ruſ- 


N 2 


1 

ſian court, not long ago, to travel over the frozen 
ocean, in a ſledge drawn by dogs, ſo far as he 
could penetrate towards the north pole; after he 
had proceeded 400 miles upon ice, in the courſe 
of two weeks, was then obliged to deſiſt from 
exploring thoſe inhoſpitable regions, as he found 
the ice there beginning to riſe in terrible heights 
and ridges, that overtopped one another. As to 
the imperfect and broken reports of ſeveral na- 
vigators, who pretended to have ſailed in ſome 
higher northern-latitudes than the goth degree, 
they can hardly be relied upon. Travellers and 
old men have ſome ſort of title to deviate from 
facts, as diſtances of every kind claim a right of 
impoling on us. 


The figure of the earth, ſo far as mankind are 
able to gueſs, reſembles a round ball: the Creator 
ſet a compaſs upon the face of the depth, ſays So- 
lomon. It was the real opinion of the great Hut- 
chinſon, as well as of Burnet and many other na- 
turaliſts, that the terraqueous globe is hollow, and 
not very unlike the ſhell of a nut or egg, when rid 
of their ſolid contents; this terrene cruſt, it it 


( 
could be viewed from its concavity, appearing as 
arched or vaulted over. There are many whothink, 
that the earth is not of an exactly ſpherical ſhape, 
but protuberati ng conſiderably at the equatorial 
parts, and proportionably flattened about the poles. 
Others again are of opinion that it is perfectly 
ſpherical, becauſe heights and hills can neither add 
nor take off more from its ſphericity, than the ine- 
qualities upon the ſurface of an orange can take 
away from its roundneſs: this opinion was ſtre- 
noufly aſſerted by Caſſini, in oppoſition to Sir 1/aac. 


It is uſual to account for the ſpheroidal figure 
of the earth, from the greater centrifugal force of 
the equatorial' parts than that of the polar ones. 
This explication is very deficient; the globe, 
which we inhabit, is compoſed of two difierent in- 
gredients, earth and water; the former has a very 
conſiderable power of cohefion, beſides a gravita- 
ting tendency, the latter has very little conetion, 
and its parts may be ſeparated from each dther by 


whatever overcomes its weight. It tollows, there- 


for, that the ſolid part of the globe cannot dilate 


fo much as the fluid, becauſe, by the ſtrong cohe- 
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ſion of its particles the centrifugal force is reſiſted. 
The water of the ocean, conſequently, ought to 
ſwell and overflow the land about the equator, and 
this it ſhould do at this preſent time equally as 
at the creation; that this ſhould be the caſe is evi- 
dent from the phenomenon of the tides. 


lt is not to be doubted but the attraction of the 
fun, moon, c. ſomewhat affects the ſolid earth 
as well as the ſea, near the equator, but on ac- 
count of the greater coheſion of the former, it 
cannot yield as the ocean does; accordingly, /the 
waters there are raiſed to ſome height towards it. 
The excels of the altitude, to which the-waters 
would have covered the equatorial parts, in virtue 
of the centrifugal force, muſt have been proporti- 
onal to the depreſſion that is ſuſpected to exiſt about 
the poles; amounting according to Sir Iſaac and 
Buffon to 17-7 miles, and agreeably to the opinion 
of other mathematicians to 25 or 2 6 miles. h 
- Whoever accedes to the propoſition of the earth 
being motionleſs, will all at once reject the notion 


of che equatorial countries protuberating, by the 
A 18 | | 
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centrifugal force of the globe, during its early di- 
urnal-rotations. It would at any rate be inſolent 
in us, as derogatory of the Divine power, to aſ- 
cribe the height of thoſe parts to the bulging of 


the globe, when newly finiſhed, from an idea of 


its being then only a ſoft pulp, capable of yielding 


to any force from within, or an external attrac- 


tion. Provided an oblateneſs at the poles exiſts, 


the elevation of the ſea near the equator muit con- 


ſequently correſpond ſo far with its depreſſion at 
the poles, hence it would further follow, that the 
waters there, being more compreſſible than the 
Jand by any interiour action, together with their | ö 
well known preferable attraction fr om without, 


ſhould riſe and lay the whole equatorial countries 


under water to a few mountains. 


If the figure of the terraqueous portion of our ſy- 
Rem was perfectly globular at ſirſt, and taſhioned fo 
by the creating Power then? It mult ever ſince have 
remained fo, as well as at this very day. It looks 
only a wanton and inordinate conjecture to fancy, 
that the north and ſouth poles are twice 17 or 26 


miles nearer each other, than two equatorial Points, 
N4 


| 
| 
| 
| . 
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| 


| the luxuriancy of vegetation is not diſputed; the 


(a 


diametrically oppoſite, are. Circumnavigators ne- 
ver made ſuch near approaches to either pole, as 
put it in their power to give this queſtion a tole- 
Table and far leſs a deciſive ſolution, and as little 
any trigonometrical obſcrvation has been as yet 
made near the equator, ſufficient to give the ſup- 


poſition any ſhade of validity. That the alti- 


tude of hills and plains, about the middle parts of 
the globe, may ariſe, in ſome trifling degree, from 


cruſts yearly added to the ſurface of che earth, in 


the torrid zone, are do doubt more abundant than 


in the regions of either the two temperate or frigid 


zones. The ſward there being always replete with 


decayed vegetables and animals, whoſe organiza- 


tion is no more obvious to the ſenſes, renders the 
| Inferiour loam vaſtly rich and prolific: this, how- 


ever, is not ſufficient to convince us, that the 


mountains of Africa, e 2 are the e 


the world. " 
1 | | 
That the high tides contribute to any elevation 
or increaſe of the earth about the middle of this 
globe, from an accumulation of mud, weeds &. 
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there, is not very probable; for what the flux of 
the ſea carries thither, the reflux conſtantly brings 
back. * J 


©* Sir Iſaao believed the earth might be a little higher 
under the equinoctial line than towards tlie poles, 
ip the ſame way as is the caſe with a rod of iron; 


Which in cold and froſty weather is not above one 


foot long, but when heated by climature or fireis 
lengthened. to one foot and à fraction. He reſts 
the phenomenon of the variation in the length of 
iron rods; belonging to pendulum clocks; when 


tranſported to different climates, onthe teſtimonies 


of Richer, Halley, De la SFr, Des PO wt 
tt, Tomi and Picart, 510 D e 


- 


It is affirmed ine fore . Ane 
theſe hypotheſes, that the higheſt and largeſt moun- 
tains do not lie within the torrid zone, but bo- 
tween the tropics and the middle of the two tem- 
perate zcnes, and the loweſt from the polar circles 


towards the poles. No mountain in the equato- 


rial kingdoms of the old continent, it is well 
known, can be compared to the Alps, ſome of 
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whoſe peaks are reckoned the higheſt pinnacles of 
land in Europe, Aſia or Africa; the marine parts | 
nevertheleſs, as well as the continents, have many | 
inequalities between the tropics, as is evident | 
from the incredible number of iſlands peculiar to | 
thoſe regions. "NIP 0 1 
: 


1. 
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SECTION XI. 
The ſame ſubjeft continued. 


T* what ſtate elſe can the ſuſpenſion of this 
hollow globe of ours be compared, but in 
ſome degree to the poſiture of a buoy anchored in 
calm water, or the aeroſtatiſm of a ſac of rarefied air 
moored in a hazy and cloſe atmoſphere? Different 
fſcripture hints, the combined accounts of modern 

voyagers, who made unuſual approachments tor 
wards both poles, and analogy by the eaſieſt Reps, 
leave us but little room to doubt of the polar ends 
of the earth being in a ſuſpended ſituation, f by 


1 4 very intelligent gentleman, who often glanced 
| PRE | 1 823 ci: a8 
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the fly, with an aſtronomic eye, both from the weſtern 
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means of the firm pillars of frozen water and the 
compreſſed columns of congealed air projecting 
thence, and for ought we know to the contrary, 


ſtretching to the waters that are above the firma- 
ment. It is probable, that from the ſuperiour wa- 


ters ſituated, as it were, north of the zodiacal re- 


gions to thoſe lying ſouth thereof and through the 
centre of the earth, there is one great chain of 


— 


1 


end eaſtern hemiſpheres, lately told a ſtory to me, which 
he heard of a black-ſmnith that ſeemingly Was a proce 
tical and ſelf taught aſtronomer. The ingenious me- 
thanic, diſcrediting the opinion of the earth being per- 
Fetually capering about, thought of putting this bard 


preſed queſtion to the teſt. 
© Conſidering the north pole ſtar the moſt ſtationary of 
all the bodies he was able to diſcover in the heavens, he 


took a gun barrel, and after ſevering the breech end of it 
he fixed the reſt in a notch made on the ſtarp ridge of @ 
cont igrous ſmall hill, and in a poſition that his eye could 
be eafily applied to the one end of the tube, while the 
#her took in the pole Arts. Now, Jar he, of the earth 
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Where the electric fluid and air cannot have the 
liberty or play of reciprocal and ſelf. action, there, 
exceſſive cold ever more prevails; hence it follows, 
that the whole linked ſubſtances in the above ima- 
gined ſemicircular courſe muſt be always poſitively 
electriſied. Conſequently, the fiery fluid is inceſ- 
fantly iſſuing thence into the interiour and more 


rarefied aerial ſpaces of the univerſe, where it acts 
with more freedom and briſkneſs, under the im- 


mediate influence of the ſun; whoſe reſidence, by 
2 coſmical law, is reſtricted to the equinoctial 


1 


"I 


moves to the right or left of the ſtar, or the ſtar to the . 
right or left of the earth, or granting that the abſolute 
motions of both ſhould tend the ſame way, though ferely | 
not with equal velocity; in either of all theſe caſes it 


muſt follow, that an eye locking through a ſmall tube lite 
this will A the e ln 
hours. 

by <a bn ok, tock an * ot al 
bours of ſeveral clear nights during many. years. The 
reſult of the experiment wat, that he never, found any, 
greater variation in the ſite of the pole Har than the 
inhabitants of Dover diſcover in that of Calais. 


elements always in the ſtate of poſitive electricity. 
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| bounds alone. On the other hand, the united 
actions, or heat of the ſun and fiery fluid, produce 
negative electricity perpetually throughout the 
middle aerial regions of the univerſe. Now, all 
along the frontiers, ſo to ſpeak, of the firmamental 
and ſolar aerial tracts of the whole heavens where 

both come into contact, the preſſure of the fiery 
| fluid, in the intermediate ſpaces, between their 
poſitively and negatively electrified zones, being 
diminiſhed, a general and prodigious attractive in- 
dentation and cloſure muſt take place. Over and 
above this external mode of ſuſpenſion, there is, 
likewiſe, an internal electric-power connecting and 
ſupporting every particle of matter in the univerſe 
among themſelves. For as well as the electric fire 
has a diſpoſition to keep an equilibrium within it 
ſelf, probably, it tends to equipoiſe its fellow ele- 
ments too, through the whole frame of nature, 
becauſe every motion of that agile fluid, pro- 
duced on the one ſide of an atom, is immedi- 
ately balanced by a correſponding one. on. the 
oppoſite ſide, and thus each particle comes to be 


( 198 ) 
buoyed in its circumfuſed fluid. + Whence, we 
may perhaps ſuppoſe, that the whole atoms of 
the earth gravitate no more upon one another than 
the cells of a te do mong themſelves. 


If ſmall electric bodies, for example, two bits of 
load ſtone ſuſpend a needle between their poles i in 


the air, what is to hinder a meaſure of the ſame. 


magnetic power to poize the Andes, from Magel- 
lan's ſtraits to the iſthmus of Darien? | 


1 Fnow firſt, that heav'n and earth's fa PD frame, 
And flowing waters, and the ſtarry flame, 

And beth the radiant lights, one common foul _ | 

Inſpires, and feeds, and animates the whole, 

This actii : mind infus'd thro' all the ſpace, 

Unites and mingles with the mighty maſs. 

Hence, men and beaſts the breath of life obtain. 

And birds of air, and monſters of the main, 

Th etherial vigour is in all the ſame, 
| x VIRGIL. , 
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t 4 natural cauſe here occurs for the relative direction, 
which mountains Agcribe on our globe, in bath. the old 


and 
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The phenomena of the aurora borealis ſtrengthen 
the credit of the preceeding theory. This meteor 
begins to appear in our hemiſphere from the 

northern ſpaces of the heavens, always proceeding 
towards the ſouth, but never from ſouth to north; 
hence, it is very reaſonably concluded, that there 
is ſome extraordinary connection between the 
poles of the earth and it. The fiery pillars and 
balls obſerved in Greenland, Nova Zembla, Si- 
beria &c. are ſufficient indications of the polar 
atmoſpheres being continually in a high electriſied 
condition, diſcharging elementary fire thither into 
the equinoctial ſpaces, where the air, by mean of 


and new continents. Thoſe of the former, ftretching 
like a great bar from eaſt to weſt, tend perhaps to con- 
duct the magnetic libration of the globe in that line on one 
fide. Thus, the Alps form one continued chain thatdales 
its courſe acroſs the whole eaſtern continent from Spain 
to China; they begin upon the ſea-coaſt of Galicia, join 
the Pyrenees, traverſe France by Vivares and Auvergne, 
run through Italy, and extend into Germany, above 
Daimatia, until they reach Macedonia; thence, they 
Join the mountains of Armenia, the Caucaſus, the Taurus, 
the Imaus, and at laſt terminate on the coaſt of Tartary. 
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the exceſſive heat of the ſun, becomes a conductor 
of electricity. In the ſame way as hot air, ſo hot 
glaſs, melted roſin, ſealing wax &c. are all can- 
ductors till their heat is diſſipated, but then again 
they become non- conductors. 


For along time it was in diſpute, whether or 
not this meteor appeared in the northern hemiſ- 
phere only, or if ever it was obſerved in the 
ſouthern one. This queſtion is now finally ſettled 
and decided by Mr. Foſter's obſervations; who, 
npon his travels in the ſouthern hemiſphere, in 
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Mount Atlas, inthe ſame manner, traverſes thewhole 


continent of Africa; from the kingdom of Fez it runs o 


" thefiraits of the red ſea. The ſituation of inſular moun- 
fains is generally ſimilar; for example, the Grampian, 
Pentland and Cbeviot hills in Scotland all run from eaſt 
10 at. But to this ęſtabliſbed direction, there are ex- 
ceptions, wiz. the oppoſite fites of Dofrefield and Har- 
orgs Norway, Balagate in . Ke. 


' The long ridges and chains of lofty mountains, hin 
from eaſt to weſt, . within the temperate zone, on the 
eaſtern. hemiſphere, ſerve, beſide the natural uſe now 
mentioned. and many more, to op. the evagation pf va- 
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company with Captain Coal, ſaw ſtreamers during 


ſeveral nights in a high ſouth-latitude, which con- 


fiſted of long columns of clear and white light, 
ſhooting up from the horizon eaſtward and almoſt 
to the zenith, and ſpreading gradually over the 
whole ſouthern part of the ſky. 


11 


pours towards the pole, without which they would all 
tranſpire from the hot countries, and leave them perpe- 
fually, to the ruin of agriculture, deſtitute of rain. In 
the weſtern. hemiſphere, there was leſs occaſion for ſuch 
a proviſun being made by the hand of nature; it is the 
general received opinion, that the kingdoms of Mexico 
and Peru did not exiſt four centuries prior to the diſco- 
very of America by Columbus, and it is nat doubted 
but ſouth America was peopled, at firſt, from the Aſia- 


tic iſlands in the ſouthern ocean, long before north Ame- 


rica was overrun with infinite tribes of Indians. There: 
for, we may ſuppoſe that the world was created five 
thouſand years before a human foot, perhaps, had ſtepped 
upon Ametican ground. Though the medly of inhabi- 
tants there now, compoſed of red and copper-coloured 
aborigines, white and browniſh intruders, and enſlaved 
berds of wretched Africans, do not experience the moſt 
fteady mediocrity of c lime, yet, dns nature recom- 
penſes this in other reſpects. 
| O | The 
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The viſible diffuſion of the fiery fluid in the 
inſtance of the aurora borealis about the poles, and 
which is always again verging thence towards the 
equator, may confirm the opinion, that the gene- 
ral operation of the electric fluid produces an uni- 
verſal coalition and equilibration from one ſide of 
our ſyſtem to the other, not only within itſelf, 
but at the ſame time between all the atomic parts 
of the airy, watery and earthy elements at large. 


Dr. Halley was of opinion, that the earth is hol 


low, having a magnetic ſphere within, which cor- 


reſponds in virtue with all the natural and artificial 
magnets upon the ſurface. Hence, the magnetic 


Muvia, paſſing through the earth from one pole of 


The Andes, or Cordilleras, Apalachian mountains &c. 
extending almoſt from Cape Horn to the country of the 
Eſquimeaux, ſeemingly like a ſecond bar croſſing the ori- 
ental one, may poſſeſs fo much electric fire, as poizes that 

fide of the globe, from pole to pole. 


Says Derham, the earth and water are 5 handſomely, 
fo workman-like laid every where, that there is a juſt 
equipoiſe of the whole globe. The Northern balanceth 
| the Southern ocean, and the Atlantic the Pacific ocean. 
The American dry land it a counterpoiſe to the Euro- 
pean, Aſiatic and African. 


| 
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the central magnet to the other, might become at 
.imes' viſible in their courſe, which he thought was 


from north to ſouth, and thus exhibit the beautiful 
coruſcations of the aurora borealis, Here, it may 
be remarked, this learned man was in ſome mea- 
ſure totally ignorant of the powers of electricity; 
therefor, he was obliged to work with ſuch ma- 
terials as he had. Had he known, that a ſtroke 
of electricity could give polarity to a needle that 
had it not before, or reverſe the poles of one that 
had it, he certainly would have concluded, the 


electric and magnetic efluvia to be the very ſame, 


and that the aurora borealis was preciſely the fiery 
fluid in certain circumſtances performing its cir- 
culation, from one extremity of the univerſe to 
the other. 


| Becaria, adopting Halley's ſentiments on this 

ſubject, ſays, ſince the ſudden ſtroke of lightning 

gives polarity to magnets, it may be conjectured, 

a regular and invariable circulation of the whole 

maſs of the fluid, from north to ſouth, may be the 

original cauſe of magnetiſmn i in general. That is, 
9 2 


— 
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truly, 2 great thought, ſays Dr. Prieſtiy 4, and 


if juſt, bids fair to introduce greater ſimplicity into 


our conceptions concerning the laws of nature. 


Thoſe electric currents may ariſe not only from 


one ſource, but from ſeveral ſprings in the nor- 
thern hemiſphere, adds Becaria, and the aberra- 
tion of their common centre from the north point 
may be the period of its variation, and the obli - 
quity, with which the current ſtrikes into the 
earth, may be the cauſe of the needle's dipping, 
and alſo, why bars of iron receive magnetic vir- 
tue more eaſily in one particular direction. He 
ſuppoſes, the northern twilight may be this elec · 
tric matter, performing its circulation in ſuch 
ſtate of the atmoſphere as renders it viſible; ac» 
cordingly very vivid appearances of this ſort bave 
| been obſerved to occaſion a fluftuation in the 
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| + This is the very ingenious and learned philoſopher, 
who lately, by his experiments in pneumatics, diſco- 
vered the true campoſition of the . t 


To decompoſe the ſubtile and i inv * fluid we dai 
breathe, to be able to recompoſe it again, and produce 
air eit her ſqlutary or noxious, as we pleaſe, ſeem ta be 
one of the higheſt diſcoveries ever made by man. 


at Xx A cc. 46 0&0 as <4 4 _83Vo » 89H. 
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magnetic needle. Upon the whole, this meteors 
is conſidered now no more than the mild flaſhings 
of electric matter, whoſe courſe is evidently di- 
rected from both poles towards the equator, and 
not from one pole to the n as was mer 
thought. 


During theſe 20 years and upwards, navigators 

have obſerved a tendency in the compaſs needle 
to vary weſtward in high north latitudes, and the 
variation is now increaſed to two or three points: 
the nearer the torrid zone is approached this va- 
riation diminiſhes till the needle at laſt reſumes 
due polarity. The natural cauſe of this phenome- 
non is not generally underſtood, A. aſſiſts us 
to unriddle it. 


We know, if the ſun ſets out, as from any ſtar 
or other fixed point in the heavens, the moment 
when he is departing from the equinoctial or north- 
tropic lines, that he will come to the ſame equinox 
or tropic again 20 minutes and 175 ſeconds of 
time, or 50 ſeconds of a degree before he com- 
pletes his courſe, ſo as to arrive at the ſame fixed 
ſtar or point whence he ſet out. For the equi 
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noctial points recede 50 ſeconds of a degree weſt- 
ward from the north pole every year, that is, con- 


trary to the ſun's progreſſive annual motion north- 
wards. 5 | 


” . 22 l \ 


When che ** arrives at che ſame esa 
or ſolſticial point, he finiſhes the tropical year, 
which is found by obſervation to contain 365 days 
5 hours 48 minutes and 57 ſeconds: and when 
he comes to the ſame fixed ſtar again, he com- 
pletes the ſidereal year, which contains 365 days, 
6 hours, 9 minutes and 144 ſeconds. The fide- 
real year is therefor 20 minutes and 174 ſeconds 
longer than the ſolar or tropical year, and 9 mi- 
nutes and 144 ſeconds longer than the Julian or 
civil year, which is ſtated at 365 days and 6 hours; 
thus, the civil year is almoſt a mean between the 
ſidereal and tropical. | 


Now, from the ſhifting of the equinoctial points 
away from the north point of the earth thus a lit- 
tleevery year nearer the ſouth-weſt; we cometoun- 
derſtand how the weſt fide of the firmament may 


be in a more rareßed and ſo in a more conducting ä 
| condition than the very polar ſpace; and as the 
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common centre of all the electric currents run 
ning from north to weſt muſt neceſſarily be eſta - 
bliſhed among conducting preferably to noncon- 
ducting zones; thence, the lateral direction of thoſe 
currents occaſions a ſidewiſe variation of the needle. 
As to the return of its polarity in the equatorial 
clime, it is evident, that this ariſes from the more 
equable expanſion of electricity there; from the 
fame cauſe a pendulum, which vibrates ſeconds near 
the poles, vibrates {lower and more weakly near the 
equator, as it is there lighter, being leſs diſturbed 
by electric attractions eicher from the mn 
or * f | 


De preceeding obſervations likewiſe explain, as 
the latitude of Scotland is a little every year falling 
out of the ſun's influence, conſequently, that this is the 
very cauſe of our experiencing later ſprings and colder 
ſummers for near half a century than formerly. On 
the other hand, the profuſe inſet of fiery fluid now into 
the foathern diviſion of the globe muſt be followed by 
a more copious diſcharge and rapid circulation of it 
through the northern; hence, the late mildneſs of our 
winters may ariſe, This correſponds with another 
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The fact is acknowledged, that the ſun, as the 
ſource of the fiery fluid, is continually attracting 
andrepelling as well as converging and diverging 
it to and from himſelf. Its egreſs: and ingreſs, 
however, do not happen as if a ball was ſhot from 
the muzzle of a cannon at a mark, and ſtraight 
back from the mark to the cannon again; its mi- 
gration is rather performed mediately though ſud- 
denly by the charging and diſgharging of aerial 
zones, alternately and ſucceſſively, from the centre 
of the ſun to that of the earth, and vice verſa. 
The poſitive and negative inflations of aerial zones 


with fiery matter may, in ſome ſhape, be compared 
to the currents obſerved in parts of the ſea near 


cataracts, where many central points are ſeen, to- 


1 CY h— 


n. 


Fact, and that is, how places in high north latitudes 
have been more than uſually haraſſed with earthquakes 
in modern times, viz. Portugal, Italy, Sicily, Afia mi- 
nor, Japan and the north eaſt extremities of Afia. In 
the  torrefied regions, this evil may happen ab extra 
without a ſubterraneous cauſe, but that is preceded 
by particular aerial-prognoſtications ; whereas, a ſub- 


terraneous eleftric-cauſe previouſly produces other in- 


dications, quite different in appearance, 
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wards ſome of which there is a ſtrong conflux, 
and from other points a precipitate lapſe of the 
water, agitated in different directions; neverthe- 
leſs, the ſea maintains a plenum there, fully as much 
as where it appears ſtill and ſmooth, 


To follow the compariſon, the electric fluid 


moves to and fro in the ſpaces between the ſun ' 


and the atmoſphere of the earth, in an eaſy and 
peaceable manner, having nothing to reſiſt its cir- 
culation, as we may judge from the phenomena of 
ſreamers. But in our atmoſpherical zones the 
caſe is very different; there, the fluid meets fre- 
quently with reſiſtance, from whence ariſe light- 
ning, thunder, hurricanes, meteors and other 1 in- 
dications of a violent excitation in it. 


Now, we may come to underſtand, how that 


auſpicious diviſion of the earth, which is the ſun's 
mark, may be magnetically librated by the 


joint actions of thoſe different directions of power, 
which embrace and claſp it from eaſt to weſt and 


| ' counter-ways, Juſt as happened in the experiment 
88 the cork- . | 


«Ie is not to be-tnlderiiiod, that the operation 


of the ſiery fluid abates, or at all ceaſes at the ſur- 
| face of the earth; it penetrates from bur atmo- 
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ſphere, by the minuteſt interſtices, through the 
beds of the terrene ſhell, f to the great cavity 


thereof, which, perhaps, contains ſome kind of ſpi- 


rituous vapour or gas. The electric matter, again 
in its retrograde circulation from the terreſtrial 
abyſs to the ſurface, may ſometimes ſet out ſo 
profuſely that the conduits of the earth are not 
capacious enough to convey it, while the preſſure 
behind is unſurmountable. Then local convul- 


ſions and commotions of the earth and ſea, with 


a train of other phenomena, unavoidably happen; 
events uſually aſcribed to ſubterraneous fire, diſ- 
charging here and there like a great mine. 


Says Cicero, nothing is more admireble than how 


the world is eſtabliſhed, and its coheſion rendered 
ſo firm as to endure; nothing, indeed, can be con- 
ceived fitter, for the whole. parts of the frame of 
nature preſs equally from all ſides to maintain 


their common centre. It is particularly wondrous, 
how the aggregate bodies thereof continue always 


—— 


+ The fourth part of this ſhell is reckoned only dry, 
three-fourths of its ſurface, for the eaſy permeation of 
the fiery fluid, being moiſtened with the ocean, ſeas, 
creeks, lakes, rivers, rills, canals, 808 Aale 
tracts Sc. thereupon, + 
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Joined among themſelves, th if they had been en- 
circled and bound together by ſome ſtrong band; 
which that nature, diffuſed throughout the whole 
univerſe, accompliſhes; conducting every thing 
with underſtanding and judgment ſhe turns and 


pulls the extremities to a centre. 


I might add ſomething, ſays Sir Iſaac Newton, 
concerning a certain moſt ſubtile ſpirit, which per- 
vades and lies hid in all groſs bodies, by the force 
and action of which, the particles of thoſe bodies 
mutually attract one another at near diſtances, and 
cohere if contiguous. 


The world is not heavy, the Stoic philoſophers 


maintained, becauſe, the whole fabric thereof is 
made up proportionably of heavy and light ele- 
ments, and the earth's place being in the centre, 
whether ſuch bodies tend, it thus keeps a fixed 
poſture. 


There are few confidetately cool and ſerious 


perſons, whoſe ſagacity will not oblige them to 


eye the Copernican errantry at beſt but a mere 
paradox, nay a Quixotic ſtory; in other words, 
a pregnant fiction, that would blind our eyes, be- 


numb our thoughts and judgment, and place us 
all in much the ſame predicament with a well 


I * 


4:8 ) 
= © known knight: errant To his ſquire, who after 
2 * being hoodwinked and mounted upon a wooden 
= horſe pleaſantly undertook along journey through 
BY the ſky, equally bent on purſuing feats in chivalry 
= as Phaeton was to get the guidance of his father 
the Sun's chariot for one day. 
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Let us preferably lean to the more early and 
reſpectable authority of Diogenes Laertius the Greek 
biographer, who flouriſhed in the ſecond century, 
as likewiſe to the teſtimony of Pliny the elder, a 

a Roman natural hiſtorian of the firſt century, and 
believe both, who were men of great honour and 
veracity, that Pythagoras's real and firm opinion 
was, that the univerſe is round, containing the 
earth immovably ſuſpended in the centre. 


The centre of the worldly ſyſtem, ſays Sir Iſaac 
Newton, being immovable, is a circumſtance ac. 

_ knowledged by all, while ſome contend, it is the 
earth, others, the ſun, that is fixed there. Thus 
far, but no further, he, who ſtands firſt in the 
firſt rank of aſtronomers, proceeded in the ſolu- 
tion of the preſent in . — 1 286 
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THE END. 2 
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